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EXPLANATORY  NOTE 


Not  long  after  the  death  of  Dr.  Fenger,  the  Council  of  the  Chicago 
Medical  Society  appointed  a  committee  to  form  plans  for  some  kind 
of  adequate  tribute  in  honor  of  the  great  surgeon  and  teacher.  As  a 
result  of  this  step  the  Fenger  Memorial  Association  was  formed  and 
a  fund  collected  by  subscriptions,  the  income  from  which  will  be  used 
to  promote  medical  investigation. 

In  response  to  requests  from  Dr.  Fenger's  assistants  and  pupils 
and  to  wishes  expressed  by  many  surgeons  in  various  parts  of  the  coun- 
try, the  Directors  of  the  Fenger  Memorial  Association  have  caused 
to  be  published  this  volume,  which  contains  nearly  everything  that 
Dr.  Fenger  has  written.  Discussions  in  medical  societies  and  one  or 
two  reports  of  a  statistical  nature  covering  his  work  as  prosector  have 
been  omitted.    The  articles  published  in  Danish  have  been  translated. 

All  the  articles  are  reprinted  without  any  other  changes  than  those 
necessary  to  secure  a  reasonable  degree  of  uniformity  in  the  references 
and  general  arrangement. 

Dr.  Coleman  G.  Buford  has  collected  the  material  and  secured  the 
permissions  necessary  to  reprint  it,  and  Dr.  Ludvig  Hektoen  has  acted 
as  editor,  both  working  under  the  authority  of  the  Directors  of  the 
Fenger  Memorial  Association. 

Chicago,  III.,  April,  1912 
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COLLECTED  WORKS 

OF 

CHRISTIAN  FENGER,  M.D. 


AUTOBIOGRAPHY* 

I  was  born  at  Breininggaard,  Breininge  Sogn  in  Ringkjoping  Amt, 
November  3,  1840.  My  father,  Kammerraad  Hans  Fritz  Fenger,  was 
the  owner  of  Breininggaard,  and  was  there  married  to  my  mother, 
Frederikke  Mathilde  Fjelstrup,  daughter  of  Etatsraad  Fjelstrup,  the 
owner  of  Sindinggaard  in  Holstebro  Amt.  In  1848  my  father  moved 
to  Nordgaarden  near  Ringsted.  In  1851  I  entered  Herlufsholm  school, 
where  I  graduated  in  1859  with  marks  of  the  second  grade. 

Love  of  the  natural  sciences  led  me  to  begin  at  the  Polyteknisk 
Lareanstalt  with  the  object  of  passing  the  examination  for  civil  engineer, 
but  after  one  year  I  yielded  to  my  father's  wishes  and  commenced  to 
study  medicine,  and  in  the  winter  of  1860-61  I  passed  the  "examen 
philosophicum "  with  the  grade  of  "Laud."  In  1863  I  passed  the  first 
medical  examination  with  good  marks  (anatomy,  zoology,  chemistry, 
botany).  During  my  studies  I  earned  part  of  my  expenses  by  teaching 
in  Melchior's  High  School,  and  later  by  giving  instruction  to  medical 
students  in  anatomy  and  by  coaching  students  of  dentistry  for  their 
examinations.  My  father  had  twelve  children,  and  struggled  hard  in 
order  to  give  nearly  all  of  the  seven  sons  an  opportunity  to  study.  In 
1864  I  served  as  assistant  physician  at  Augustenborg  Lazareth,  under 
Studsgaard,  physician-in-chief,  whom  I  always  think  of  with  admiration 
and  friendship.  A  few  years  previously  my  father  had  bought  a  large 
farm  (Augustenborg  Ladegaard)  and  my  home  became  a  pleasant 
gathering  place  for  many  Danish  officers  until  the  unfortunate  crossing 
of  Als  drove  our  army  on  to  Fyen,  where  I  was  assistant  physician  for 
a  battery  at  Assens.  After  the  war  was  ended  I  continued  the  study 
of  medicine,  passed  the  examination  for  the  practice  of  medicine  in 
1866-67  with  the  grade  of  "Laud." 

Dr.  Vilhelm  Meyer,  who  had  shown  me  great  friendliness  during  a 
sickness  while  I  was  a  student,  now  appointed  me  as  amanuensis  in 
his  ear  clinic  and  in  his  private  practice,  and  here  I  had  the  oppor- 
tunity to  take  part  in   the  investigations  which  led  to  Dr.  Meyer's 

*  It  is  required  of  everyone  who  receives  the  order  of  Knight  of  Dannebrog  that  he 
furnishes  a  sketch  of  his  life,  and  accordingly  on  January  1,  1902,  while  staying  at  the 
Hotel  Coronado  in  San  Diego,  Cal.,  Dr.  Fenger  wrote  this  autobiography  in  Danish. 
1  1 
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celebrated  article  "  Concerning  the  Adenoid  Vegetations  in  the  Naso- 
Phary^nx."  In  1869  I  entered  as  interne  the  Royal  Frederik's  Hos- 
pital. Professor  Mathias  Saxtorp,  chief  of  the  surgical  division,  had 
opposed  my  appointment  because  I  was  amanuensis  to  "  German  "  Meyer. 
Mayor  Ehlers,  to  whom  I  owe  so  much  for  friendship  and  help  through 
many  years,  assisted  me  to  obtain  the  position  as  interne.  During  the 
two  years  which "  I  served  as  interne  not  a  word  was  spoken  between 
Professor  Saxtorp  and  me. 

During  this  time  I  wrote  an  essay  on  a  prize  topic  in  medicine, 
"Concerning  Subperiosteal  Operations  (Oilier)  and  Evidement  (Sedil- 
lot),"  which  was  accepted  by  the  university;  at  the  same  time  I  made 
experiments  concerning  gunshot  wounds  of  horses  at  the  Royal  Veteri- 
nary College,  and  constructed  instruments  for  the  purpose  of  finding 
bullets  in  the  tissues  and  taking  them  out,  and  a  paper  entitled  "Con- 
cerning the  Endoscopy  of  Gunshot  Wounds"  led  to  a  grant  from  the 
Royal  Danish  Ministry  of  War  to  assist  me  to  take  part  in  the  Franco- 
German  war  of  1871.  In  January,  1871,  I  was  appointed  by  Professor 
Socin  of  Basel  to  an  international  ambulance  on  the  battlefield  of  Bourtaki- 
Werden  (Haute  Saone),  where  I  worked  until  the  end  of  the  war  and 
wrote  a  report  on  endoscopy  of  gunshot  wounds. 

After  the  war  I  went  to  Vienna,  where  I  studied  pathologic 
anatomy  and  surgery,  returning  to  Denmark  in  the  winter  of  1870-71 
[?].  By  means  of  the  assistance  of  Etatsraad  Ehlers  I  was  appointed 
in  1871  prosector  to  the  Communehospital,  where  I  wrote  my  thesis 
for  the  degree  of  Doctor  of  Medicine,  "On  Cancer  of  the  Stomach," 
which  I  defended  in  1874,  and  also  several  other  papers,  which  were 
printed  in  Nordiskt  Medicinsk  Archiv  (Acute  Hydronephrosis,  Gonor- 
rheal Rheumatism,  Endoscopy  of  Urethra,  Stenosis  of  Ostium  Pul- 
monale), whereupon  I  received  one  of  the  Smith  grants  for  advanced 
studies. 

In  1875,  during  the  illness  of  Professor  Rasmussen,  I  was  appointed 
docent  in  pathologic  anatomy  and  instructed  the  students  in  this 
branch,  in  which  Professor  Reiz  held  the  examinations.  Professor 
Reiz  told  me  that  my  students  passed  just  as  good  examinations  as 
those  who  had  done  the  work  previously  under  his  own  direction, 
which  was  an  encouragement  coming  from  a  man  whom  I  always  think 
of  with  admiration  and  gratitude  for  friendship  through  many  years. 

At  this  time  the  professorship  of  pathologic  anatomy  became 
vacant  by  the  death  of  Professor  Rasmussen.  I  was  prepared  to 
take  part  in  the  competition  for  this  professorship,  but,  inasmuch  as 
the  place  was  given  to  Professor  Carl  Lange  without  competition,  I 
felt  that  my  road  to  an  academic  career  was  blocked.  I  resolved  to 
leave  Denmark  in  order  to  reach  an  independent  position  more  rapidly, 
but  I  had  no  money,  and  at  this  point  Etatsraad  Ehlers  again  came  to 
my  assistance  with  a  gratuitous  loan  which  I  was  able  to  return  fourteen 
years  later.  My  gratitude  to  him  for  advice,  help,  and  friendship  will 
last  always.  I  was  not  disappointed  or  depressed  because  I  did  not 
obtain  the  professorship  in  pathologic  anatomy,  and  for  the  follo^dng 
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reasons:  I  had  always  been  greatly  interested  in  surgery  and  had 
regarded  the  study  of  pathologic  anatomy  and  pathology  as  the  means  of 
entering  surgery  as  my  final  object,  my  work  in  surgery  having  already 
been  commenced  in  the  two  wars  in  which  I  had  taken  part.  Assistant- 
surgeon  at  the  Frederik's  Hospital  I  could  not  become  because  of  my 
relations  with  Professor  Saxtorp.  The  same  position  at  the  Commune- 
hospital  had  been  filled  just  as  I  had  ceased  to  be  prosector  for  that 
hospital.  I  consequently  could  not  see  any  immediate  opportunity  to 
commence  the  further  study  of  surgery.  Inasmuch  as  surgery  interested 
me  more  than  pathology,  it  was  in  reality  a  help  for  me  that  Professor 
Carl  Lange  was  appointed,  because  it  freed  me  from  the  obligation  of 
continuing  with  pathology  as  my  life's  work,  and  gave  me  the  right  to 
seek  elsewhere  opportunities  where  I  might  be  able  to  dedicate  myself 
to  surgery. 

My  brother,  Dr.  Sophus  Fenger,  had  emigrated  to  Egypt  in  1873, 
and  practised  medicine  in  Alexandria.  In  the  spring  of  1875  I  went 
to  xAlexandria  in  order  to  assume  his  practice  while  he  visited  Den- 
mark in  order  to  be  married;  as  he  returned  the  next  winter,  I  went  to 
Cairo,  where  I  resided  with  my  friend.  Dr.  Bull.  In  Alexandria  I  did 
not  receive  much  help  from  the  Danish  Consul  Dumreiter,  to  whom  I 
brought  letters  of  recommendation  from  the  Royal  Danish  Minister  for 
Foreign  Affairs,  but  rather  from  the  Norwegian  and  Swedish  general 
Consul,  Mr.  Anker  Boedtker,  who  was  a  faithful  friend  and  helped  me  to 
become  a  member  of  the  Board  of  Health, — "Conseil  Sanitaire,"^ — later 
to  an  appointment  in  Cairo  as  "Medicin  du  Quartier  der  Kalifa,"  a 
salaried  position  as  district  physician  under  the  lovable  Dr.  Ahata  Bey, 
chief  of  medical  affairs  in  Cairo.  Here  I  investigated  Egyptian  eye 
disease — trachoma — in  the  children  in  the  public  schools,  which  was 
followed  by  a  report  about  it  to  the  government. 

After  the  war  in  Abyssinia  in  1875  an  epidemic  disease  of  horses  and 
mules  was  brought  into  the  country,  and  all  the  horses  in  Cairo  died.  I 
was  ordered  to  investigate  this  disease,  and  made  a  series  of  postmortem 
examinations,  followed  by  a  report  to  the  government.  In  1876  I  was 
attacked  by  dysentery,  followed  by  inflammation  of  the  liver,  which 
interrupted  my  investigations  in  the  large  military  hospital,  Kasr  Elajan, 
"Concerning  Distomum  Haematobium  Bilharzii,"  and  in  the  winter  of 
1876-77  I  was  compelled  to  go  to  Europe  to  Mentone,  in  order  to  get 
well.  The  Egyptian  government  granted  me  leave  of  absence  with  full 
pay  during  this  time,  and  at  the  end  of  the  winter  I  returned  to  Cairo 
quite  well. 

After  a  little,  in  the  spring  of  1877,  the  liver  disease  again  appeared, 
and  I  was  compelled  again  to  go  to  a  temperate  climate.  In  Cairo  I 
had  been  physician  for  a  part  of  the  American  colony,  and  among  them 
certain  American  officers,  whom  Khedive  Ismail  Pasha  had  brought  in 
in  order  to  reform  the  Egyptian  army.  Following  the  advice  of  Captain 
General  Stone's  amiable  wife,  a  near  relative  of  the  poet  Longfellow,  I 
resolved  to  go  to  America — so  much  the  more  as  an  American  oflficer  in 
the  Egyptian  service.  Major  Irgens,  on  leave  of  absence  on  account  of 
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disease  after  the  Abyssianian  war,  wished  me  to  accompany  him  to 
Bloomington,  111.,  where  he  was  well  acquainted.  I  now  resigned  (June, 
1877),  and  traveled  by  ship  from  Alexandria  to  Liverpool,  and  further 
on  to  New  York. 

I  received  no  encouragement  to  locate  in  New  York,  and  traveled 
on  to  Chicago,  in  order  to  get  through  to  Bloomington  or  to  San 
Francisco,  possibly  to  practise  ophthalmology.  My  able  and  lovable 
countryman.  Dr.  S.  D.  Jacobsen,  resided  in  Chicago.  When  I  asked  him 
for  advice  with  reference  to  my  plans  for  the  future,  he  told  me  that  I 
might  as  well  locate  in  Chicago  as  any  other  place,  and  especially  since 
my  funds  were  practically  exhausted.  I  then  lived  in  a  Scandinavian 
part  of  the  city  and  had  a  little  practice. 

In  the  spring  of  1878  I  secured,  by  means  of  borrowed  money,  a  place 
as  physician  to  Cook  County  Hospital,  and  here  I  commenced  to  give 
lectures  and  demonstrations  in  pathologic  anatomy,  a  science  which 
was  unknown  to  the  physicians  there.  The  following  year  I  served  on 
the  surgical  services  when  my  colleagues  were  away  on  their  vacations. 
At  this  hospital  I  served  first  as  pathologist,  later  as  surgeon  for  twelve 
to  fourteen  years,  and  introduced  the  antiseptic — Lister's — operative 
methods. 

In  1880  I  became  curator  of  the  Rush  Medical  College  museum; 
in  1884,  Professor  of  Surgery  in  the  College  of  Physicians  and  Surgeons, 
and  Surgeon-in-Chief  at  the  Passavant  Hospital  and  the  German  Hos- 
pital, when  these  two  hospitals  were  founded.  In  1893  I  assumed  the 
professorship  of  surgery  in  the  Chicago  Medical  College,  later  the 
Northwestern  University  Medical  School,  and  became  surgeon  to  the 
Hospital  of  the  Sisters  of  Mercy.  In  1899  I  left  this  medical  school 
in  order  to  fill  the  chair  of  Professor  in  Surgery  in  Rush  Medical 
College,  in  affiliation  with  the  University  of  Chicago,  with  a  surgical 
service  in  the  Presbyterian  Hospital.  In  1894  the  Norwegians  in  Chicago 
erected  the  Lutheran  Tabitha  Hospital,  and  I  accepted  the  position  of 
Surgeon-in-Chief. 

In  the  course  of  these  twenty -four  years  I  have  written  every  year 
three  or  four  articles  concerning  surgical  studies,  which  have  been  pub- 
lished in  the  American  medical  press.  In  1898  I  was  requested  by  Pro- 
fessor Guyon,  in  Paris,  to  present  a  report  concerning  "Surgical  Opera- 
tions in  Conditions  of  Retention  in  the  Kidneys"  to  the  International 
Medical  Congress  in  Paris,  in  1900,  together  with  Professor  Kiister,  in 
Marburg,  and  Professor  Bazy,  in  Paris,  as  coreferees.  This  article  was 
published  in  Germany  in  Langenbeck's  Archiv  fiir  klinische  Chirurgie, 
and  in  America  in  the  Annals  of  Surgery.  In  1895  I  was  Vice-President 
of  the  American  Surgical  Association,  and  in  1901  President  of  the  Chi- 
cago Medical  Society  and  the  Chicago  Surgical  Society. 

In  1900,  on  my  sixtieth  birthday,  a  testimonial  banquet  was  given 
me  in  Chicago  by  about  five  hundred  physicians,  consisting  of  pupils 
and  friends — a  fine  example  of  the  willingness  of  the  Americans  to  recog- 
nize the  work  that  I  have  been  able  to  carry  out  in  their  midst.  I  was 
presented  with  a  loving-cup,  on  which  were  engraved  my  portrait  and  an 


DR.    FENGER  S   AUTOBIOGRAPHY  5 

inscription  from  the  American  medical  profession,  and  an  album,  from 
the  celebrated  surgeon,  Nicholas  Senn,  my  colleague  in  Rush  Medical 
College,  containing  the  autographs  of  those  present.  In  1891  it  pleased 
His  Royal  Highness,  King  Christian  IX  of  Denmark,  to  honor  me  with 
the  order  of  Knight  of  Dannebrog.  For  this  honor  from  my  native 
land  I  wish  to  present  to  his  Majesty  the  King  my  most  humble  thanks. 
In  1878,  in  Chicago,  I  became  acquainted  with  my  wife,  Caroline 
Sophie  Abildgaard,  daughter  of  M.  C.  Abildgaard,  now  owner  of  a  farm 
near  Clifton,  111.,  previously  owner  of  Bjornsstrup  in  Hjorning  Amt 
in  Jylland,  where  she  was  born  in  1857,  and  whence  she  emigrated 
when  five  years  old.  She  has  been  a  faithful  helper  in  the  hard  struggle 
to  "make  it  go"  in  a  strange  land,  a  struggle  which  a  happy  home  alone 
made  it  possible  to  bring  to  a  successful  end.  We  have  one  son,  Fred- 
erick A.  Fenger,  nineteen  years,  who  is  a  student  at  Cornell  University, 
and  a  little  daughter,  Augusta  Maria  Fenger,  seven  years  old.  With 
gratitude  and  love  for  my  old  as  well  as  for  my  adopted  country,  for  all 
the  help  and  all  the  good  things  which  they  have  given  me  richly  and 
without  merit  on  my  part,  I  shall  endeavor  as  best  I  can  to  live  and  to 
act  like  a  good  son  of  them  both. 


ENDOSCOPY  OF  THE  URETHRA* 

A  CONTRIBUTION  TO  THE  LOCAL  TREATMENT  OF  GONORRHEA 


Undoubtedly  one  of  the  most  important  steps  in  advance  in  medi- 
cine in  recent  years  is  the  introduction  of  the  use  of  reflected  artificial 
light.  The  great  aid  thereby  afforded  us  in  the  diagnosis,  prognosis,  and 
treatment  of  diseases  in  the  eye,  the  larynx,  and  the  ear  hardly  needs 
mention.  The  urethra  has  not  been  neglected,  the  great  frequency  of 
its  diseases  leading  to  efforts  to  accomplish  more  by  treatment  than  has 
been  the  case. 

Desormeaux  made  the  first  effort  in  this  direction  by  the  construction 
of  his  endoscope,  which  he  presented  to  the  Academy  in  Paris  in  1852, 
with  reports  of  the  results  of  observations  and  local  treatment  of  dis- 
eases in  the  urethra.  That  this  was  an  important  step  is  shown  by  the 
fact  that  able  men  in  practically  all  European  countries  rapidly  took  up 
this  work;  new  instruments  were  constructed,  the  chief  object  of  which 
was  to  intensify  the  light;  new  observations  were  made,  and  new  forms 
of  treatment  introduced,  so  that  at  present  there  exists  a  special  litera- 
ture on  the  subject.  To  discuss  this  fully  is  not  my  intention  now,  nor 
is  it  my  purpose  to  consider  the  endoscope  critically  and  the  progress 
achieved  by  its  help.  I  wish  to  emphasize  that  Desormeaux's  endo- 
scope still  remains  in  the  hands  of  the  specialists,  and  that  only  a  few  of 
these  avail  themselves  of  its  advantages  in  chronic  diseases  of  the  urethra. 
As  these  advantages  are  not  inconsiderable,  the  reason  for  the  restricted 
use  of  the  instrument  must  depend  on  either  defects  in  the  instrument 
itself  or  on  difficulties  in  the  method  of  its  use  that  hinder  its  practical 
use. 

The  first  and  most  important  obstacle  is  that  the  endoscope  is  quite 
expensive  (300  francs),  and  then  its  construction  is  complicated.  An 
improvement  was  introduced  in  1867  by  the  American  Wales,  who  fas- 
tened a  perforated,  concave  mirror  to  the  usual  Desormeaux  tubes;  the 
light  is  obtained  from  a  source  outside  the  endoscope.  This  instrument 
has  not  yet  been  used  in  Europe. 

In  the  spring  of  1870  I  had  in  my  care  a  case  of  gonorrhea  which 
would  not  yield  to  any  of  the  usual  local  and  general  measures.  I  suc- 
ceeded in  obtaining  a  direct  view  of  the  diseased  mucous  membrane,  and 
in  directly  treating  it  by  means  of  the  following  procedure: 

With  Liebreich's  ophthalmoscope  I  directed  sunlight  in  the  urethra 
through  a  tube  13  cm.  long,  so  that  the  mucosa  could  be  inspected  as  the 
tube  was  withdrawn;   but  as  sunlight  is  not  always  obtainable  when  it 

*  Hospitals-Tidende,  1871,  vol.  xiv,  p.  25.     Somewhat  abbreviated  in  the  translation. 
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is  wanted,  I  have  tried  to  secure  a  lamp  that  would  answer  the  purpose 
fairly  well.  The  following  may  be  recommended:  a  petroleum  lamp 
with  a  round  burner,  30  mm.  in  diameter;  on  one  side  of  the  flame  should 
be  a  concave  mirror,  and  on  the  other  a  glass  ball  containing  water  or 
glj^cerin.  The  lamps  used  for  laryngoscopy  may  be  changed  so  as  to 
answer  the  purpose.  As  the  direction  of  the  light  has  to  be  changed 
frequently,  it  is  best  to  use  a  movable  stand.  As  it  is  desirable  to  use 
both  hands,  I  prefer  to  attach  the  mirror  to  the  forehead.  The  tubes 
through  which  the  light  is  thrown  in  are  supplied  with  a  "  bouton,"  and 
their  interior  surface  is  blackened.  The  length  of  the  tubes  I  use  is  10, 
13,  and  16  cm.,  and  the  caliber  varies — I  have  used  tubes  the  thickness 
of  which  corresponds  to  No.  16,  18,  and  20  Charriere.  The  tube  is  intro- 
duced after  having  been  dipped  in  oil,  and  then  the  obturator  or  "bou- 
ton" is  removed;  the  light  is  now  thrown  in  and  local  applications  made. 
I  have  used  pencilings  with  copper  sulphate  as  well  as  with  liquids. 
These  instruments  were  used  in  the  following  cases: 

1.  S.,  thirty  years  old;  strong,  well  nourished;  works  in  an  office.  In  June,  1868, 
he  acquired  gonorrhea  for  the  first  time.  The  attack  yielded  to  the  usual  treatment  after 
six  to  seven  weeks.  In  the  spring  of  1869  symptoms  of  gleet  became  apparent,  which  sub- 
sided after  a  few  months  of  vigorous  treatment,  to  reappear  in  acute  form  on  intercourse. 
Epididymitis  developed  on  the  right  side.  Eventually  the  discharge  ceased  again,  but  in 
March,  1870,  it  reappeared.  In  June  of  this  year  endoscopy  and  local  treatment.  There 
were  no  strictures  or  tender  points  in  the  urethra;  the  mucosa  of  the  pars  membranacea 
was  deep  red  in  color  for  6  to  7  cm.;  no  granulations.  Penciled  with  copper  sulphate  once, 
later  twice,  a  week  after  about  eight  weeks'  definitive  cure. 

2.  v.,  thirty  years  old;  well  and  strong;  had  several  attacks  of  gonorrhea  in  the  four 
years  preceding  September,  1870,  resulting  in  a  chronic  discharge.  There  was  a  red 
area,  about  5  cm.  long,  in  the  posterior  part  of  the  urethra,  covered  with  a  whitish  dis- 
charge containing  pus  and  epithelial  cells.  After  about  seven  weeks  of  local  treatment  with 
copper  sulphate  complete  cure. 

3.  Dr.  Krenchel  permits  me  to  mention  a  case  which  he  has  treated  in  the  same  way. 
Here  there  was  redness  near  the  pars  membranacea,  as  well  as  over  an  area  anterior  to  it. 
The  discharge  appeared  to  cease  after  penciling  with  solid  copper  sulphate. 

In  the  cases  described  copper  sulphate  was  the  only  local  application 
used.  Desormeaux,  who  uses  nitrate  of  silver  solution,  1  :  1,  or  1  :  2, 
gives  the  length  of  the  treatment  as  two  to  three  months.  In  my  two 
cases  the  treatment  lasted  about  two  months.  Fiirstenheim  assigns  no 
time  limit,  but  advises  the  continuation  of  the  treatment  even  after  the 
mucosa  has  regained  its  normal  smoothness,  so  long  as  there  is  redness 
where  before  were  granulations.  I  found  no  granulations  in  my  cases. 
As  the  "  bouton  "  is  removed  the  patient  often  complains  of  a  sting  at  the 
end  of  the  tube.  The  copper  sulphate  does  not  cause  any  pain,  outside 
of  an  insignificant  smarting,  which  passes  away  after  a  few  minutes. 
Only  once  was  there  smarting  on  subsequent  urination.  The  patient 
may  go  about  his  work  immediately  after  being  treated,  and  he  soon 
feels  that  the  treatment  is  beneficial,  especially  as  the  discharge  soon 
diminishes.     The  view  obtained  of  the  urethra  is  sufficient  to  recognize 
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redness  and  small  amounts  of  mucus,  though  at  first  the  efforts  to  recog- 
nize the  conditions  of  the  urethra  may  not  give  very  satisfactory  results. 

Through  the  courtesy  of  Dr.  Plum  I  have  been  able  to  compare  my 
instruments  with  those  of  Desormeaux.  To  my  surprise  I  find  that  one 
does  not  obtain  so  good  a  view  through  the  endoscope  as  with  the  tubes 
and  mirror.  On  the  other  hand,  it  is  easier  for  the  beginner  to  see  the 
urethra  with  Desormeaux 's  endoscope,  because  the  relative  positions  of 
the  lamp,  the  mirror,  and  the  tubes  are  fixed.  It  is  easier  to  carry  in  the 
applicator  though  my  tubes  than  through  the  slit  in  the  side  of  Desor- 
meaux's  tube,  and  also  easier  to  remove  mucus  for  microscopic  examina- 
tion. 

The  form  of  the  cells  in  the  mucus  gives  a  good  indication  of  the 
cause,  and  I  believe  that  treatment  may  be  suspended  when  the  urethral 
orifice  is  dry  and  when  the  mucus  contains  fully  developed,  flat,  epithelial 
cells,  with  only  an  occasional  smaller  cell  here  and  there.  I  assume  that 
the  urethra  then  is  covered  wuth  normal  epithelium.  The  sign  is  better 
than  the  disappearance  of  the  redness,  because  it  is  difficult  to  judge  ac- 
curately of  the  varying  degrees,  and  as  some  redness  persists  for  some 
time  after  the  epithelium  is  reformed. 
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During  the  Franco-Prussian  war  just  ended  it  was  not  possible,  as  I 
had  hoped  it  would  be,  to  make  observations  on  endoscopy  of  gunshot 
wounds.  On  the  journey  out  I  found  that  in  the  larger  hospitals,  as  in 
Berlin,  Frankfort,  and  Strassburg,  there  were  no  patients  with  wounds 
suitable  for  exploration;  and  when  sent  by  the  International  Committee 
in  Basle  to  the  battlefield  at  Bourtaki-Werden,  I  reached  it  about  three 
weeks  after  the  battle.  In  connection  with  the  ambulance  which  was 
stationed  at  Lure,  a  little  town  in  Haute-Saone,  between  Belfort  and 
Vesoul,  I  assumed  charge  of  a  division  which  was  established  after  my 
arrival,  and  here  I  had  the  opportunity  to  examine  a  few  older  wounds. 
While  I  have  no  results  of  practical  value  to  present  in  regard  to  endo- 
scopy, I  wish  to  report  two  observations,  because  they  illustrate  the  use 
of  the  method: 

1.  Louis  Gagnol,  infantry,  twenty-three  years  old;  wounded  January  17,  1871,  in  soft 
parts  on  anterior  surface  of  left  thigh.  He  was  dressed  once  a  day  by  the  persons  in  a 
private  lodging-place,  and  came  to  the  ambulance  every  third  or  fourth  day.  As  the  sup- 
puration continued  freely,  as  there  was  no  tendency  of  the  openings  to  close,  an  endoscopic 
examination  was  made  March  1st.  The  entrance  was  situated  3  inches  above  the  patella, 
on  the  inner  side  of  the  anterior  surface;  the  canal  passed  2]/2  inches  upward  and  outward, 
so  that  the  exit  was  about  5  inches  above  the  patella.  Tubes  10  mm.  in  diameter  were 
easily  introduced.  Everywhere  the  canal  was  covered  with  large,  pale-red  granulations, 
and  there  was  no  foreign  substance  or  dead  tissue.  The  examination  caused  no  bleeding, 
only  little  pain,  and  no  increase  in  the  suppuration. 

2.  Louis  Guillemot,  infantry,  twenty-nine  years  old;  wounded  January  17,  1871,  in 
the  external  and  posterior  part  of  right  thigh.  As  suppuration  continued  without  any 
tendency  to  healing,  the  wound  was  examined  with  the  endoscope  March  2d.  The  en- 
trance was  in  the  middle  of  the  posterior  surface  of  the  thigh,  and  the  canal  passed  2)^ 
inches  upward  and  outward,  to  a  rather  large  exit  surrounded  by  flabby  granulations. 
The  endoscope  introduced  through  the  wound  of  exit  showed  pus  and  blood;  after  re- 
moving this  the  walls  were  found  to  be  covered  with  large,  pale,  flabby  granulations.  No 
foreign  body.     There  was  but  little  complaint  of  pain.     No  increase  in  suppuration. 

In  the  fourth  and  fifth  week  after  the  lesions  I  found  the  canals  of  the 
wounds  so  narrowed  that  the  tubes  could  not  be  introduced,  and  it  seems 
to  me  that  endoscopy  is  best  suited  for  fresh  wounds. 

The  observations  I  have  made  on  older  wounds  have  not  given  any 
positive  results;  that  is  to  say,  they  have  not  revealed  any  foreign  bodies, 
but  they  do  throw  light  on  the  practicability  of  endoscopy,  and  remove 

*  Hospitals-Tidende,  1871,  vol.  xiv,  p.  77. 
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some  of  the  objections  that  might  be  made  against  it.     The  following 
conclusions  may  be  made: 

(1)  Endoscopic  examination  does  not  present  any  serious  practical 
difficulties.     My  colleagues  in  the  ambulance,  Dr.  Burckhardt  and  Dr. 
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Baader,  from  Switzerland,  used  the  instruments  offhand  without  any 
previous  practice,  and  they  as  well  as  I  found— (2)  that  the  walls  of  the 
wound  can  be  inspected  closely  and,  if  desired,  treated  locally;  (3)  that 
the  method  is  not  especially  painful;   that  it  did  not  cause  bleeding  or 
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subsequent  irritation  to  such  extent  as  to  hinder  endoscopy  of  older 
granulating  canals  after  gunshot  wounds. 

There  is,  however,  one  positive  result  to  be  emphasized,  namely,  the 
demonstration  of  the  absence  of  a  foreign  body  where  the  symptoms 
pointed  to  its  presence.  Consequently  the  cause  of  the  continued  sup- 
puration had  to  be  sought  in  other  directions,  such  as  absence  of  quiet, 
general  and  local  conditions,  etc.,  and  in  this  way  were  secured  more 
definite  indications  for  treatment.     It  would  not  be  safe  to  place  a  com- 
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pressive  bandage  over  a  gunshot  wound  containing  a  foreign  body,  but 
in  the  absence  of  any  such  body,  the  approximation  of  the  walls  of  the 
canal  often  promotes  healing. 

While  the  experiments  and  observations  do  not  permit  of  any  final 
judgment  of  the  value  of  endoscopy  in  military  surgery,  I  feel  at  liberty 
to  recommend  the  method  and  the  instruments  to  military  surgeons  for 
use  in  suitable  cases,  in  the  hope  that  endoscopy  may  prove  to  be  of 
value  in  the  examination  and  treatment  of  gunshot  wounds. 


STENOSIS  OF  THE  PULMONARY  ORIFICE  AND 

OF  THE  PULMONARY  ARTERY  CAUSED  BY 

VEGETATIONS  ON  THE  VALVES 


ILLUSTRATED    BY   A    CASE 


Boy,  aged  eleven.  Entered  the  hospital  August  4,  1864.  He  complained  of  sudden 
pains  in  the  right  chest,  at  the  level  of  the  second  rib,  radiating  to  the  right  side  of  the  back, 
where  they  were  felt  most  intensely. 

Present  Condition. — General  appearance  is  normal.  Respiration,  24;  pulse,  92. 
There  is  a  marked  pidsation  in  the  precordial  region,  especially  in  the  second  and  third 
intercostal  space.  The  heart  dullness  extends  from  the  upper  margin  of  the  third  rib  to 
the  sixth.  The  width  is  normal.  The  apex  impulse  can  be  felt  in  the  fourth  intercostal 
space,  just  inside  the  mammary  line.  A  rough  murmur  is  heard  during  the  first  sound, 
and  extending  through  the  intervals.  This  is  most  distinct  at  the  base,  especially  over  the 
second  intercostal  space,  near  the  sternal  border.  Its  intensity  decreases  toward  the  apex. 
In  the  second  intercostal  space,  on  the  right,  the  heart-sounds  are  scarcely  audible.  The 
murmur  is  heard  in  the  vessels  of  the  neck,  and  it  can  be  heard  also  over  the  course  of  the 
descending  aorta  in  the  back,  and  less  distinctly  over  the  entire  chest.  The  lungs  are  un- 
changed. The  urine  normal.  The  pains  disappeared  after  six  cuppings  over  the  precordia, 
and  six  days  later  he  was  discharged  as  well.  Eight  years  after  this — on  June  20,  1872 — 
he  entered  the  hospital  again,  and  was  assigned  to  Professor  Aarestrup,  who  has  been  kind 
enough  to  permit  me  to  publish  the  case,  for  which  I  am  happy  to  express  my  thankfulness. 

Past  History. — The  father  died  from  tuberculosis.  As  a  child  the  patient  suffered 
from  ophthalmia;  has  had  measles,  but  not  scrofula.  During  the  last  two  years  he  has 
suffered  from  dyspnea  and  palpitation  of  the  heart,  and  often  hoarseness  and  trouble- 
some cough.  Four  days  previous  to  his  entrance  he  was  suddenly  taken  with  a  sticking 
pain  in  the  right  chest  and  felt  sick  all  over. 

Present  Condition. — The  body  is  rather  thin.  Varicose  capillaries  are  present  in  the 
face.  The  tip  of  the  nose  and  the  lips  are  cyanotic.  Temperature,  38.5°  C;  pulse,  110, 
strong,  and  somewhat  hard.  The  patient  complains  of  pain  in  the  right  side  upon  cough- 
ing, when  he  takes  a  deep  breath,  or  when  he  lies  on  the  right  side.  The  cough  is  not  ex- 
hausting, but  associated  with  a  scant  serous  expectoration  streaked  with  blood.  The 
voice  is  hoarse.  While  in  bed,  the  patient  is  fairly  comfortable.  He  breathes  nearly 
normally,  and  no  palpitation  of  the  heart  is  present. 

Inspection. — A  diffuse  pulsation  is  seen  in  the  precordial  region,  extending  into  the 
vessels  of  the  neck. 

Percussion. — The  heart  dullness  is  increased,  and  extends  from  the  third  rib  to  the 
fifth  space,  and  from  a  fingerbreadth  inside  of  the  left  margin  of  the  sternum.  In  the  back 
there  is  defective  resonance  over  the  right  infraspinous  and  interscapular  regions,  and  also 
on  the  left,  from  two  fingerbreadths  over  the  angle  of  the  scapula,  extending  downward. 

Auscultation. — There  is  heard  a  loud  systolic  murmur,  which  continues  through  the 
interval  and  ends  in  a  sharp  click  (the  second  sound).  The  murmur  is  heard  most  dis- 
tinctly over  the  base,  and  is  plainly  audible  along  the  left  border  of  the  sternum  as  far  as 

*  Nord.  med.  Archiv,  1873,  vol.  v. 
12 


STENOSIS   OF   PULMONARY   ORIFICE   AND    PULMONARY   ARTERY         13 

the  base  of  the  ensiform  cartilage;  it  also  extends  up  into  the  vessels  of  the  neck.  It  is 
faint  at  the  apex.  The  second  sound  is  inseparable  from  the  murmur.  There  is  bronchial 
respiration  over  the  right  angle  of  the  scapula;  otherwise  the  respiratory  sounds  are  de- 
creased over  the  areas  of  defective  resonance.     There  is  a  discharge  from  the  left  ear. 

The  abdomen  is  rather  rigid.  No  edema.  The  urine  is  rich  in  albumin.  In  the 
course  of  the  following  days  the  pain  gradually  disappeared,  but  the  dullness  in  the  right 
infrascapular  region  continued. 

June  25th:  Nausea,  vomiting,  and  pain  in  the  groins.  Temperature,  37.8°  C.  a.  m., 
39.6°  C.  p.  M.,  Pulse,  100  a.  m.,  120  p.  m.;  regular  and  strong. 

June  26th:  Some  drowsiness;  vomiting.  He  is  so  weak  he  is  scarcely  able  to  sit  up. 
Percussion  on  the  right  side  of  the  back  shows  the  dull  areas  diminishing. 

June  28th:  The  condition  is  unchanged.  Bronchial  breathing  and  bronchophony 
over  the  left  infrascapular  region.     Vomiting  and  drowsiness  increased. 

June  29th:  Bronchial  respiration  heard  over  the  left  angle  of  the  scapula. 

June  30th:  Vomiting  continues.  There  has  been  14  involuntary  stools.  The  per- 
cussion is  clear,  and  the  respiration  is  vesicular  in  the  back  and  the  right  side.  On  the  left 
side  there  is  bronchial  respiration  over  the  entire  infrascapular  region  and  over  most  of  the 
infraspinous  portion.     The  tongue  is  coated. 

July  2d:  Temperature,  38.5°  C.  p.  m.;  40°  C,  a.  m.  Pulse,  136  p.  m.;  120,  a.  m.  He 
is  more  stuporous  and  dyspneic.  The  diarrhea  continues.  The  spleen  is  enlarged,  and  is 
felt  three  fingerbreadths  below  the  costal  arch.  The  abdomen  is  tender.  Auscultatory 
findings  unchanged.     Dead  in  the  evening. 

Autopsy  July  4,  1872,  thirty-seven  hours  after  death.  The  body  is  markedly  emaci- 
ated; length,  161  cm.  Rigor  mortis  is  present.  The  pericardium  contains  about  10  cm. 
of  a  clear,  yellowish,  serous  fluid.  The  heart  is  enlarged,  and  measures  11  cm.  across  the 
base,  the  length  being  12  cm.  The  right  heart  is  enlarged,  although  it  does  not  reach  the 
apex.  The  width  is  8.5  cm.,  and  the  distance  anteroposteriorly  is  8  cm.  The  wall  is  very 
firm  and  hyper trophied.  On  the  anterior  surface  the  hj-pertrophied  muscular  bundles 
appear  through  the  pericardium  as  slightly  raised  stripes.  The  ventricular  cavity  is 
slightly  enlarged,  so  that  the  walls  are  not  in  contact.  The  papillary  muscles  and  the 
trabecule  are  markedly  increased,  especially  at  the  base,  both  in  the  conus  arteriosus  and 
in  the  conus  venosus.  Here  the  wall  is  2.5  cm.  thick,  and  only  12  to  13  mm.  is  made  up  of 
the  musculature  of  the  wall  itself;  the  rest  is  the  hj'pertrophied  trabeculse.  The  muscula- 
ture is  somewhat  pale;  it  is  firm,  and  of  an  even,  grayish-red  color.  The  right  tricuspid 
orifice  admits  three  fingers  readily. 

On  the  auricular  surface,  at  the  free  margin  of  the  outer  segment,  are  four  pedimculated 
vegetations  about  the  size  of  a  hempseed.  These  are  of  yellowish  color.  A  single  bluish 
growth  as  large  as  a  pea  is  located  on  the  margin  between  the  anterior  and  posterior  cusps. 
When  this  is  laid  open,  it  is  seen  to  consist  of  a  pigmented  capsule  inclosing  a  grayish  net- 
work, similar  to  that  of  the  other  excrescences.  The  apex  of  the  conus  arteriosus  and  the 
origin  of  the  pulmonary  artery  are  both  markedly  narrowed,  and  admit  only  the  tip  of  the 
little  finger.  The  endocardium  of  the  conus  arteriosus  is  roughened,  and  1.5  cm.  below 
the  orifice  are  two  pea-sized,  irregular,  whitish-gray  spots.  The  remaining  parts  of  the 
right  heart  are  normal.  On  account  of  the  retraction  of  the  orifice  the  segments  are  of 
equal  height  and  width. 

A  rough  vegetation,  10  to  12  mm.  long,  6  to  7  mm.  wide,  and  2  to  3  mm.  in  thickness,  is 
located  in  the  middle  of  each  segment,  right  on  the  line  of  contact.  This  vegetation  is 
somewhat  flattened,  of  a  grayish-white  color,  and  of  a  semisolid  consistence,  pointing  in  the 
direction  of  the  blood-stream.  Besides,  these  larger  excrescences,  there  are  numerous 
smaller  ones,  located  partly  on  the  free  border  of  the  segments  and  partly  on  the  pulmonary 
surface.  Immediately  above  the  anterior  right  segment,  in  the  pulmonary  artery,  there 
is  located  a  group  of  eight  hempseed-sized  vegetations,  and  2  cm.  above  the  valves,  right 
at  the  bifurcation  of  the  artery,  the  wall  is  covered  with  a  large  mass  of  pedunculated 
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growths, — as  many  as  60, — varying  in  size  from  a  pinhead  to  a  hempsecfl,  some  at  the 
angle  of  division  being  as  large  as  a  small  nut.  Between  and  on  these  growths  are  numerous 
old  and  recent  thrombi. 

In  the  left  branch  of  the  pulmonary  artery  the  vegetations  extend  nearly  up  to  the 
hilus  of  the  lung,  but  in  the  right  they  reach  only  to  within  3  cm.  from  the  hilus.  A  No.  16 
catheter  passes  with  diflSculty  through  the  lumen  between  these  growths.  At  this  point, 
for  about  1  cm.,  the  artery  is  dilated,  so  that  the  diameter  here  is  2  cm.,  as  compared  with 
1.5  cm.  at  the  origin  of  the  artery.  The  dilatation  extends  into  the  inner  half  of  the  left 
pulmonary  branch  of  the  artery.  The  wall  of  the  artery  is  thickened  at  the  dilatation, 
and  its  intima  is  roughened  and  rather  pale.  The  right  auricle  is  dilated,  and  its  wall 
thicker  than  normal. 

The  foramen  ovale  and  the  ductus  Botalli  are  closed.  The  left  ventricle  is  of  normal 
size  and  shape.  Its  wall  is  1.5  cm.  thick.  The  musculature  is  somewhat  pale,  rather  dull, 
and  soft.  The  mitral  valve  and  the  endocardium  are  unchanged.  On  the  corpus  aurantii 
of  the  posterior  and  left  aortic  cusps  is  situated  a  pedunculated  vegetation  of  the  size  of 
a  hempseed;  otherwise  the  valves  are  normal.  The  diameter  of  the  aorta  at  its  origin  is 
1.5  cm.;  in  the  ascending  aorta  it  is  17  to  18  mm.  The  wall  is  unchanged.  The  vegeta- 
tions have  a  grayish,  smooth  surface,  on  which  are  found  scattered  secondary  growths. 

Microscopically,  the  tunica  externa  and  media  of  the  dilated  part  of  the  pulmonary 
artery  are  normal,  but  the  intima  is  greatly  thickened  in  places;  especially  is  this  marked 
at  the  origin  of  the  vegetations.  Here  large  groups  of  small  round-cells  are  found  between 
the  slender  connective-tissue  bundles  of  the  deeper  layers  of  the  intima.  The  vegetations 
themselves  consist  of  a  fine-meshed  connective-tissue  network  containing  few  small  round- 
cells.  This  network  radiates  out  from  the  deeper  granulating  focus  of  the  intima  and 
from  a  radiating  or  branching  nucleus.  Outside  of  this  is  a  layer  of  homogeneous,  strongly 
refractile,  gelatinous  network.  Then,  at  the  very  periphery  of  the  vegetations,  there  is  a 
thin  fibrous  network  which  is  a  continuation  of  the  non-nucleated  layer  of  the  intima.  I 
have  been  unable  to  find  any  epithelium,  nor  are  any  vessels  present.  Apparently,  then, 
the  growths  have  originated  from  the  deep  layer  of  the  intima,  and  consist  of  a  non-vascu- 
lar network,  which  is  fibrous  in  the  center  and  gelatinous  on  the  outside,  and  the  whole 
growth  is  covered  by  a  thin,  superficial  layer  of  the  intima. 

The  left  pleural  cavity  contains  about  250  c.c.  of  a  yellowish  fluid,  and  the  lower 
lobe  of  the  lung  is  covered  with  a  thin,  fresh  layer  of  fibrin.  The  lung  tissue  of  the  upper 
lobe  contains  air,  except  a  part  about  the  size  of  a  hen's  egg  near  the  upper  margin.  Here 
the  lung  is  solid  and  appears  granular,  and  of  a  grayish-red  color  in  cross-section.  The 
greater  part  of  the  lower  lobe  is  in  the  state  of  red  hepatization.  In  the  right  pleural  cavity 
there  is  also  about  250  c.c.  of  a  turbid  serous  fluid,  and  the  right  lower  lobe  has  a  fibrinous 
covering  similar  to  that  of  the  left. 

There  is  a  solid  portion  as  large  as  a  walnut  at  the  apex  of  the  upper  lobe,  which  is 
pigmented  and  traversed  by  strong  bundles  of  white  fibrous  tissue.  Between  these  bundles 
are  dilated  bronchi  containing  cheesy  masses.  The  rest  of  the  lung  crepitates,  and  is 
rather  firm  and  resistant.  There  are  two  red  infarcts  at  the  lower  margin  of  the  lower  lobe. 
In  the  smaller  branches  of  the  pulmonary  artery  the  walls  are  unchanged.  From  the  peri- 
toneal cavity  is  withdrawn  300  c.c.  of  a  thin,  purulent  liquid,  and  in  the  lesser  cavity  are 
found  three  large  fibrinous  clots.  The  small  intestines  are  glued  together  by  numerous 
recent  fibrinous  adhesions.  Similar  exudates  are  found  on  the  abdominal  wall,  the  liver, 
and  the  spleen. 

The  spleen  is  markedly  enlarged,  measuring  22  cm.  by  10  cm.  The  liver  and  the  mu- 
cosa of  the  digestive  tract  are  normal.  The  right  kidney  is  of  normal  size,  being  10 
cm.  long  and  5  cm.  wide.  The  capsule  strips  readily.  The  surface  is  smooth,  with 
grayish  spots.  The  cortical  substance  is  also  mottled  and  striped.  The  pyramids  are 
striped  at  the  base,  and  somewhat  edematous,  so  that  the  parenchyma  is  rather  soft. 
The  left  kidney  is  similar  to  the  right.    The  ureters  and  the  bladder  are  unchanged. 


XhjOTnimi. 


Fig.  7. — The  drawing  is  natural  size.  The  right  ventricle  has  been  cut  open  close  to  the  septum.  The 
pulmonary  artery  has  been  slit  open  along  the  anterior  wall  as  far  as  the  lungs.  1,1,  Right  ventricle,  markedly 
hypertrophied;  2,  the  tricuspid  valve  with  two  small  vegetations;  3,  3,  right  conus  arteriosus;  4.  4,  two  white 
scars  from  previous  endocarditis;  s,  right  posterior  pulmonary  cusp;  6.  left  posterior  pulmonary  cusp;  7. 
anterior  pulmonary  cusp;  8,  stem  of  the  pulmonary  artery;  g.  right  branch  of  pulmonary  artery;  10.  left 
branch  of  pulmonary  artery;  11,  a  large  branch  to  the  lung,  with  vegetations;  12,  ligament um  Botalli;  13. 
right  auricle;   14,  right  ventricle;   15,  left  auricle;   16,  left  ventricle;   17,  right  lung;   18,  left  lung;   ig,  aorta 
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The  cranium  and  the  dura  mater  are  normal.  The  vessels  of  the  pia  contain  a  medium 
amount  of  blood.  The  subarachnoid  space  is  filled  with  a  yellow,  serous  fluid.  On  re- 
moval of  the  brain  a  moderate  amount  of  a  somewhat  turbid  yellow  liquid  escapes. 
Around  the  blood-vessels,  on  the  lateral  side  of  the  right  hemisphere,  is  found  a 
marked  amount  of  a  gelatinous  exudate,  which  extends  all  the  way  down  on  the  temporal 
and  frontal  lobe,  but  disappears  toward  the  midline  at  the  base.  On  the  left  hemisphere 
there  is  edematous  infiltration  of  the  pia  mater,  which  is  readily  removed  from  the  moist 
surface  of  the  brain.  The  lateral  ventricles  contain  a  small  amount  of  a  clear  serous  fluid. 
The  ependyma  is  unchanged.  The  parenchyma  of  the  brain  is  somewhat  pale  and  moist; 
otherwise  it  is  normal. 

Anatomic  Diagnosis. — Endocarditis  of  the  pulmonary,  the  tricuspid,  and  the  aortic 
valves;  polypoid  endarteritis  of  the  pulmonary  artery,  with  stenosis;  hypertrophy  of  the 
right  heart;  infarcts  of  the  right  pulmonary  artery;  croupous  pneumonia  of  the  left  lung; 
swelling  of  the  spleen;  diffuse  peritonitis;  parenchymatous  nephritis;  meningitis  of  the 
right  hemisphere. 

In  order  to  elucidate  this  rare  condition,  I  wish  to  consider  inflamma- 
tion of  the  pulmonary  orifice  and  its  immediate  neighborhood. 

Endocarditis  and  endomyocarditis  are  found,  in  the  large  majority 
of  acquired  infections,  in  the  left  heart.  During  intra-uterine  life  the 
condition  is  reversed,  so  that  the  right  heart  is  nearly  without  exception 
the  site  of  the  lesions,  whereas  it  is  a  great  rarity  that  diseases  occur  here 
after  birth.  It  is  plain  that  the  results  of  an  infection  of  the  infantile 
heart  must  be  vastly  different  from  the  effect  produced  on  the  fully 
developed  organ.  The  symptoms,  too,  become  so  different  that  it  is 
very  possible  to  tell  from  them  whether  the  lesions  of  the  right  heart  are 
congenital  or  acquired. 

A.    Congenital  Infection  of  the  Pulmonary  Orifice 

The  pulmonary  orifice  is  the  most  frequent  and  perhaps  the  only  site 
of  congenital  endocarditis,  and  it  is  always  complicated  with  stenosis. 
Peacock*  collected  112  cases  of  congenital  stenosis,  but  none  of  inherited 
insufficiency.  This  must  be  due  either  to  the  fact  that  only  the  chronic 
form  of  endocarditis  occurs  during  intra-uterine  life,  or  the  ulcerative 
form  is  so  acute  as  to  kill  the  product  of  conception  in  utero.  There  are, 
as  far  as  I  know,  not  a  sufficient  number  of  autopsies  of  aborted  fetuses 
reported  to  decide  this  question. 

The  pulmonary  stenosis  is  accompanied  with  an  incomplete  ventric- 
ular septum  or  a  patent  foramen  ovale,  depending  upon  what  time  in  the 
heart's  development  the  narrowing  takes  place.  Thus,  when  the  steno- 
sis occurs  early,  incomplete  septum  results.  This  was  the  condition  in 
64  of  Peacock's  112  cases,  and  if  the  infection  is  later,  a  patent  foramen 
ovale  is  the  usual  result. 

When  stenosis  occurs  shortly  after  birth,  the  increased  blood-pressure 
in  the  right  heart  probably  forces  some  blood  into  the  left  auricle,  and 
thus  has  a  tendency  to  prevent  the  closure  of  the  foramen  ovale.  One 
may,  therefore,  be  justified,  from  the  condition  of  the  foramen  ovale, 
in  deciding  what  time  the  infection  took  place,  i.  e.,  as  to  whether  it  is 
*  Malformation  of  Human  Heart,  third  edition,  1866. 
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congenital  or  not.  Generally,  when  it  is  patent,  the  condition  is  con- 
sidered congenital.  .     ,     ,  ,111 

Hence,  if  with  a  pulmonary  stenosis  the  foramen  ovale  is  closed  and 
the  rest  of  the  heart  is  normal,  the  stenosis  must  have  developed  some 
time  after  birth.  If  the  infection  leading  to  the  stenosis  developed  dur- 
ing intra-uterine  life  or  after  birth  is,  of  course,  impossible  to  decide 
without  clinical  data. 

On  the  other  hand,  it  is  not  justifiable  from  the  patent  foramen 
ovale  to  conclude  that  the  stenosis  must  have  occurred  immediately  be- 
fore or  after  birth,  rather  than  later  in  life,  since,  in  the  first  place,  the 
foramen  ovale  is  frequently  patent  in  the  healthy  heart,*  and,  secondly, 
an  increased  pressure  in  the  right  auricle  may  lead  to  its  reopening. 
There  are,  consequently,  a  number  of  cases  of  patent  foramen  ovale 
where  it  is  impossible  to  determine  whether  the  stenosis  is  congenital  or 
acquired,  and  difference  of  opinion  exists  between  writers,  so  that  one 
describes  as  congenital  what  the  other  calls  acquired. 

The  narrowing  is  nearly  always  due  to  a  growing  together  and  a 
thickening  of  the  pulmonary  valves,  which  are  thus  changed  into  a 
diaphragm,  as  a  rule,  smooth,  having  a  triangular  or  round  opening,  the 
size  of  which  controls  the  degree  of  stenosis.  The  diaphragm  is,  as  a 
rule,  cone  shaped,  with  its  apex  pointing  upward,  or  it  may  be  saucer 
shaped,  with  the  convex  side  toward  the  pulmonary  artery,  and  on  this 
surface  there  are  often  found  three  ridges  indicating  the  union  of  the 
segments.  Often  the  orifice  is  smaller  than  normal,  and  on  the  conus 
arteriosus  are  found  irregular  thickenings  brought  about  by  endocarditis. 
As  far  as  the  heart  is  concerned,  the  natural  result  of  this  resistance  to  the 
circulation  will  be  a  more  or  less  pronounced  hypertrophy,  with  or  with- 
out dilatation — dilatation  of  the  auricle  often  associated  with  hyper- 
trophy and  dilatation  of  the  auriculoventricular  orifice,  with  perhaps 
relative  insufficiency  of  the  tricuspid. 

I  desire  to  mention  the  one  symptom  characteristic  of  congenital 
heart  lesions — the  cyanosis.  The  extreme  degree  of  this,  with  club- 
fingers  and  marked  blueness  of  the  skin  and  mucous  membrane,  is  present 
only  when  there  is  a  free  communication  between  the  right  and  the  left 
heart,  either  in  the  septum  or  in  a  patent  foramen  ovale.  Writers  have 
put  especial  emphasis  on  the  mixture  of  venous  and  arterial  blood 
brought  about  through  such  a  communication,  and  Speerf  considers 
this  the  prime  cause  of  the  cyanosis. 

B.   Acquired  Inflammation  of  the  Pulmonary  Orifice 

The  acquired  diseases  of  the  right  heart  are  exceedingly  rare — much 
more  infrequent  than  the  congenital.  The  literature,  however,  does  con- 
tain a  number  of  well-described  cases — sufficiently  large  to  give  a  picture 
of  the  diseases  that  occur  here. 

From  a  pathologic  point  of  view  the  right  conus  arteriosus,  the  pul- 

*  Ogle,  Klob,  and  Wallmann  in  Henle,  Handbuch  der  Gefasslehre,  p.  9. 
t  Virchow's  Jahresbericht,  1885,  vol.  iii,  p.  200. 
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monary  orifice  with  its  semilunar  valves,  and  the  extrapulmonary  part 
of  the  artery  belong  together,  because  this  is  the  most  frequent  site  of 
endocarditis  on  the  right  side,  and  they  are  rarely  involved  singly.  Then 
too,  they  are  more  or  less  independent  of  the  tricuspid.  I  do  not  wish  to 
consider  further  the  lesions  of  this  valve,  since  its  segments  are  seldom 
affected  alone,*  while  it  is  frequently  infected  together  with  the  mitral. 
The  pathologic  conditions  of  the  right  heart  may  then  be  arranged  as 
follows : 

I.    Stenosis  in  the  Conus  Arteriosus  Below  the  Pulmonary 

Valves 

The  first  case  of  this  type  was  described  by  Dittrichf  under  the  title 
"  Die  wahre  Herzstenose. ' '  He  discovered  this  in  a  twenty-year-old, 
strongly  built  soldier,  who  for  several  years  had  suffered  from  val- 
vular intermittence,  and  a  year  before  he  came  under  observation  had 
been  kicked  on  the  sternum  by  a  horse.  Heart  incompetence  developed, 
apd  was  followed  by  death.  At  the  autopsy  a  white,  firm  fibrous  ring, 
the  lumen  of  which  admitted  only  a  small  probe,  was  found  in  the  conus 
arteriosus.  Just  above  this  ring  was  a  bulging  as  large  as  a  walnut,  and 
above  this  the  stiff,  thick,  and  somewhat  wrinkled  pulmonary  valves 
which  were,  nevertheless,  competent.  The  pulmonary  artery  was  un- 
changed. The  right  ventricle  was  but  little  dilated  below  the  stenosis, 
while  its  walls  were  enormously  hypertrophied. 

A  similar  case  has  more  recently  been  reported  by  C.  Bernard. J 
This  case  occurred  in  a  woman,  fifty-six  years  old,  who  twenty  years 
previously  had  suffered  from  acute  articular  rheumatism,  whereupon 
incompetence  gradually  developed.  There  was  found,  1  cm.  below  the 
healthy  pulmonary  segments,  a  fibrous  ring,  2  to  3  cm.  thick,  admitting 
only  the  tip  of  the  little  finger.  The  pulmonary  artery  was  dilated  from 
the  semilunar  valves  to  its  bifurcation.  Both  ventricles  were  hyper- 
trophied, but  especially  the  right,  so  that  the  walls  of  each  were  of  nearly 
equal  thickness.  A  similar  case  has  been  reported  by  Bennet.§  Dit- 
trich  considers  trauma  to  have  been  the  exciting  factor  in  his  case,  and 
it  is  certainly  plausible  that  a  blow  on  the  sternum  should  especially  in- 
jure the  right  ventricle.  On  the  other  hand,  it  is  very  significant  that 
in  Bernard's  case  the  same  lesion  is  brought  about  through  the  most 
usual  cause  of  endocarditis,  namely,  acute  articular  rheumatism. 

n.     Stenosis  of  the  Pulmonary  Valve 

This  occurs,  as  a  rule,  in  two  forms: 

(A)  The  cusps  are  grown  together  along  the  adjoining  edges;  They 
are  thickened,  and  consist  of  a  diaphragm  of  white  fibrous  tissue  per- 
forated in  a  similar  way  to  that  in  congenital  stenosis. 

*  Bamberger,  Virchow's  Handbuch  der  speciellen  Pathol.,  und  Therapie,  5.  Abt. 
Bd.  ii,  p.  381. 

t  Prag.  Vierteljahressch.,  1849,  vol.  xxi,  p.  159. 

t  Arch.  Gen.  de  Med.,  1856,  ii,  p.  161.  §  London  Gazette,  1851. 
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The  literature  contains  a  rather  large  number  of  this  type  of  cases. 
Bouillaud*  collected  four  cases.  Cruveilhierf  pictures  a  heart  with  this 
form  of  stenosis,  but,  unfortunately,  he  gives  no  clinical  facts.  Phil- 
houzej  found  a  calcified  diaphragm.  Whitley§  found  a  white,  fibrous 
diaphragm  in  the  body  of  a  woman,  forty-four  years  old,  who  had  been 
ill  for  ten  months  only,  the  symptoms  appearing  during  pregnancy. 
Benedict  1 1  recognized  the  disease  during  life  in  a  woman  of  sixty  who 
previously  had  suffered  from  rheumatism;  Frerichs**  recognized  it  in  a 
man,  thirty-four  years  old,  with  scoliosis,  who  had  had  symptoms 
from  earliest  youth.  MannkopflFft  mentions  a  case  in  a  man  of  twenty 
who  had  suffered  from  shortness  of  breath  and  cyanosis  since  seven; 
Speer  refers  to  a  case  in  a  girl  of  seventeen  who  had  been  quite  well  until 
her  thirteenth  year;  and  With  JJ  describes  a  case  in  a  man  of  twenty- 
five,  with  scoliosis,  who  had  suffered  for  four  years  with  a  chest  disease 
and  died  from  pulmonary  tuberculosis. 

It  has  been  impossible,  in  a  number  of  these  cases,  to  decide  whether 
the  condition  was  congenital  or  not.  The  difficulty  consists  in  this,  that 
the  infection  leading  to  stenosis  usually  sets  in  insidiously,  so  that  a 
certain  degree  of  stenosis  is  present  before  symptoms  appear.  The 
length  of  this  latent  period  cannot  be  ascertained.  Consequently  the 
cases,  in  which  the  patients  have  suffered  more  or  less  from  early  child- 
hood without  having  had  an  acute  attack,  must  be  supposed  to  have 
originated  in  intra-uterine  life. 

Only  two  of  the  cases  also — Whitley's  and  Benedict's — can  be  said 
with  certainty  to  be  congenital. 

(B)  Stenosis  Due  to  Vegetations  on  the  Pulmonary  Segments. — Whit- 
ley reports  a  case  in  a  woman,  thirty-eight  years  old,  in  whom  symptoms 
developed  after  a  blow  on  the  chest.  Two  vegetations  as  large  as  wal- 
nuts were  found  on  two  segments,  and  a  smaller  one  on  the  third.  In  an- 
other woman,  found  dying  on  the  street,  he  found  numerous  vegetations 
on  the  free  borders  of  the  cusps.  Then  he  mentions  still  another  woman, 
thirty-six  years  of  age,  who  thirteen  years  previous  to  her  death  had  an 
attack  of  erysipelas;  here  he  found  the  pulmonary  orifice  almost  closed, 
and  in  addition  there  were  numerous  smaller  excrescences  around  a  pea- 
sized  opening  in  the  ventricular  septum  and  also  around  the  tricuspid 
valve.  Finally,  he  observes  that  in  a  girl  of  thirteen  who  had  pronounced 
symptoms  of  heart  lesions  since  her  third  year  the  semilunar  valves  were 
almost  worn  away,  and  their  place  taken  by  a  mass  of  vegetations  which 
nearly  clogged  the  opening.  The  cusps  in  the  aorta  were  also  covered 
with  growths,  whereas  both  the  mitral  and  the  tricuspid  valves  were 
unchanged,  but  the  neighboring  part  of  the  pulmonary  artery  was  rough 
and  covered  with  coagula. 

*  Traite  clinique  des  maladies  dii  coeur.  f  Anat.  path.,  28  Hvr.,  pi.  4. 

t  Mentioned  by  Cruveilhier.  §  Guy's  Hosp.  Reports,  1857,  iii,  p.  252. 

II  Wien.  med.  Wochenschr.,  1854,  vol.  iv,  p.  547. 
•*  Ibid..  1853,  vol.  iii,  p.  817.  tt  Ann.  de  Charite,  1863,  vol.  xi,  p.  45. 

U  Contribution  to  the  Differential  Diagnosis  of  Valvular  Diseases  of- the  Heart.  Dis- 
sertation, Copenhagen,  1858. 
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III.  Insufficiency  of  the  Pulmonary  Valve 

This  is  less  frequent  than  stenosis,  and  is  caused  as  follows : 
(^1)  Ulcerative  Endocarditis. — Wahl,*  reports  a  case  in  a  woman  of 
thirty-three  who,  for  a  month  previous  to  her  death,  had  suffered  from 
an  intermittent  fever;  half  of  one  of  the  pulmonary  cusps  had  been  torn 
away,  and  the  rest  of  the  segments  showed  acute  inflammatory  changes, 
while  the  rest  of  the  valves  were  perfectly  healthy.  This  same  type  of 
lesion  was  observed  by  ^Yhitley  (ride  supra)  in  a  nineteen-year-old  girl 
who  had  been  sick  only  four  months.  In  this  case  the  pulmonary  seg- 
ments were  worn  away  almost  to  their  base,  and  the  surrounding  part 
of  the  pulmonary  artery  was  eroded  in  spots  and  covered  with  coagula. 

(B)  Chronic  Endocarditis  with  Retraction  of  the  Thickened  Valves. — In 
a  twelve-year-old  boy  Gordonf  found  thick  and  shrunken  pulmonary 
segments,  through  which  a  stream  of  water  ran  into  the  right  ventricle. 
The  foramen  ovale  was  patent.  Similar  cases  have  been  reported  by 
Dietl,!  Blachez,§  and  Wilhgk.ll 

IV.  Endarteritis  in  the  Pulmonary  Artery 

In  the  part  of  this  artery  lying  closest  to  the  heart  there  occur  both 
the  ordinary  endarteritis  deformans  and  also  infectious  processes  similar 
to  those  of  the  endocardium  and  the  semilunar  valves. 

(a)  In  Whitley's  case  of  insuflSciency  it  concerned  the  ulcerative  form. 

(b)  Here  also  belongs  Willigk's  case,  in  which  numerous  pedunculated 
vegetations  were  found  on  the  anterior  wall  of  the  artery,  and  associated 
with  them  greatly  thickened  and  wrinkled  pulmonary  segments  and 
growths  on  the  semilunar  valves  of  the  aorta. 

(c)  Stenosis  of  the  artery  itself  has  been  described  by  Eriksen.** 
The  patient  in  this  case  was  a  thirty-eight-year-old  woman  who  had 

been  perfectly  well  until  she  died  of  a  double  pneumonia  at  the  same  time 
as  there  were  signs  of  hypertrophy  of  the  heart  and  a  murmur  with  the 
first  sound.  He  found  a  ring-shaped  stricture  1  cm.  above  the  un- 
changed pulmonary  valves.  From  this  ring  arching  ridges  radiated 
toward  the  bifurcation,  which  was  somewhat  constricted.  Between 
these  ridges  the  arterial  wall  was  thrown  into  pouches.  The  anterior 
cusp  of  the  tricuspid  was  somewhat  thick  and  retracted. 

(d)  Stenosis  of  the  pulmonary  branches  has  been  observed  in  case  of 
the  right  artery  only.  Willigk  (vide  supra)  reports  finding  the  right 
pulmonary  narrowed  to  a  diameter  of  2  mm.  near  the  right  bronchus; 
the  patient  was  a  man,  forty-nine  years  old,  who  died  from  tuberculosis 
of  the  lungs.  At  its  origin  the  diameter  of  the  branch  was  16  mm.  To 
the  right  of  the  bronchus  the  artery  again  assumed  its  normal  width. 
The  arterial  wall  was  thick,  very  hard,  and  contained  a  few  white  spots. 

*  Petersburger  Zeitschr.,  1861,  vol.  i,  p.  359. 

t  Stokes-Lindwurm,  Der  Krankheiten  des  Herzens  und  der  Aorta,  Wiirzburg,  1855. 

I  VN'ien.  med.  Wochenschr.,  185-1,  vol.  iv.  §  Gaz.  d.  H6p.,  1866. 

il  Prag.  Vierteljahressch.,  1853,  p.  21.         **  Petersburger  Zeitschr.,  1861,  vol.  i,  p.  89. 
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The  pulmonary  valves  were  unchanged,  but  the  tricuspid  was  a  trifle 
wrinkled  along  the  free  margin. 

From  the  cases  cited  it  is  plain  that  the  condition  observed  in  our 
patient  is  not  without  its  analogues;  but,  so  far  as  I  know,  no  case  has 
found  its  way  into  the  literature  in  which  the  vegetations  in  the  pul- 
monary artery  were  so  large  as  almost  to  plug  its  lumen,  and  for  this 
reason  this  particular  case  is  of  unusual  interest. 

The  age  of  the  disease  in  this  case  is  quite  plainly  indicated  by  the 
history.  It  is  plain  that  the  acute  attack  from  which  he  at  first  sought 
relief  was  the  onset  of  his  endocarditis;  consequently  it  concerns  an 
acquired  stenosis.  This  conclusion  rests  partly  on  the  fact  that  the 
patient  had  been  completely  free  from  thoracic  disease  previous  to  his 
first  attack,  and  partly  on  the  fact  that  no  hypertrophy  of  the  heart  was 
present  at  the  first  examination.  The  regular  shape  of  the  segments 
excludes  a  preexisting  valvular  insufficiency.  However,  there  is  a 
possibility  of  the  endocarditis  being  present  from  birth  without  symp- 
toms, and  that  this  first  attack  was  the  result  of  an  acute  process.  This 
possibility  receives  some  support  from  the  fact  that  inflammation  of  the 
right  heart  is  very  frequent  immediately  after  birth. 

That  such  should  have  been  the  case  does  not  seem  plausible,  how- 
ever, as  it  is  hard  to  conceive  of  endocarditis  as  existing  for  eleven  years 
without  producing  greater  changes,  especially  in  the  valves,  which,  in- 
dependently of  the  vegetations,  were  normal,  more  particularly  because 
during  this  time  they  must  have  grown  considerably — probably  to  about 
double  the  original  size.  Such  normal  development  could  hardly  have 
taken  place  if  an  inflammation  had  been  present.  In  addition  to  the 
facts  mentioned,  the  presence  of  a  closed  foramen  ovale  makes  it  abso- 
lutely certain  that  the  disease  was  not  congenital,  but  acquired,  and 
probably  in  the  eleventh  year,  when  he  first  entered  the  hospital. 

The  pronounced  and  double  interference  to  the  circulation  explains 
the  enormous  hypertrophy  of  the  right  heart,  the  wall  of  which  was  a 
whole  centimeter  thicker  than  that  of  the  left  ventricle.  The  hyper- 
trophy never  reaches  such  an  extreme  degree  when  the  interference  is  in 
the  left  heart  (Dittrich).  Even  in  the  extreme  degrees  of  hypertrophy 
of  the  right  ventricle  due  to  mitral  stenosis  the  wall  never  reaches  a 
thickness  equal  to  that  of  the  left  ventricle.  But  in  stenosis  of  the  right 
conus  arteriosus,  on  the  other  hand,  the  walls  of  the  right  and  left  ven- 
tricle are  often  of  equal  thickness,  and  the  right  may  be  thicker  (Mann- 
kopff),  and  even  twice  as  thick  as  in  Dittrich's  "Herzstenose."  In  a 
seven-year-old  girl  who  apparently  had  a  congenital  stenosis  Burnet 
found  the  wall  of  the  right  ventricle  six  times  as  thick  as  that  of  the  left. 

In  order  thoroughly  to  appreciate  the  hypertrophy  it  is  necessary  to 
have  a  definite  idea  of  the  ventricular  surface,  because  a  dilated  wall 
equal  in  thickness  to  one  without  widening,  of  course,  shows  a  greater 
degree  of  hypertrophy.  In  order  to  get  a  fairly  accurate  idea  about  the 
degree  of  hypertrophy  one  may  cut  away  the  large  blood-vessels  and 
then  loosen  the  ventricles  from  the  septum  and  weigh  each  separately. 
This  gives  a  much  more  accurate  notion  of  the  real  enlargement  than  the 
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usual  method  of  giving  the  length,  thickness,  etc.  The  objection  raised 
to  this  method  is  that  the  heart  becomes  completely  ruined  for  pathologic 
collections. 

The  numerous  vegetations  in  the  pulmonary  artery,  both  in  Willigk's 
case  and  in  this,  plainly  indicate  the  close  relation  between  its  intima 
and  the  neighboring  endocardium. 

Dilatation  of  the  stem  of  the  pulmonary  artery,  as  well  as  of  its 
left  branch,  is,  strange  to  say,  not  infrequent  in  a  stenosis  of  this  type. 
Thus  Frerichs  found  dilated  sinus  valsalvae;  Mannkopff,  Bernard,  dila- 
tation of  the  entire  stem;  Benedict,  both  of  the  stem  and  the  left  branch; 
and  Whitley  and  Philhouze,  of  the  stem  and  both  the  branches  way  up 
into  the  lungs.  Just  how  this  dilatation  comes  about  is  hard  to  say.  In 
case  of  aortic  insufficiency  there  is  nearly  always  a  more  or  less  pro- 
nounced degree  of  dilatation  of  the  aortic  arch.  This  is  explained  by 
the  fact  that  a  larger  amount  of  blood  is  driven  with  an  unusual  amount 
of  force  into  the  aorta  from  the  hypertrophied  left  ventricle.  However, 
when  there  is  stenosis,  Friedreich  has  shown  conclusively  that  the  aorta 
is  narrowed,  and  he  does  not  mention  any  dilatation.  It  is,  therefore,  a 
peculiar  circumstance  that  stenosis  of  the  pulmonary  orifice  should  be 
accompanied  with  dilatation.  Cruveilhier  remarks  concerning  Phil- 
houze's  case  that  he  has  no  explanation  to  offer. 

It  might  be  supposed  that  the  stenosis  developed  on  an  already  exist- 
ing insufficiency,  and  that,  at  an  early  stage  of  the  trouble,  the  insuffi- 
ciency had  the  upper  hand  and  produced  the  dilatation.  This,  however, 
could  not  have  been  the  case  in  Bernard's  case  of  stenosis  of  the  right 
conus  arteriosus,  in  which  the  pulmonary  segments  were  perfectly  normal, 
and  yet  dilatation  of  the  pulmonary  artery  was  present. 

Furthermore,  one  might  suppose  that  the  explanation  might  be  that 
it  was  caused  by  an  inflammatory  change  in  the  arterial  wall  lessening 
its  strength;  but  this  cannot  be  the  case,  since  the  arterial  wall  has  been 
found  normal  in  many  cases  of  dilatation. 

Since  an  explanation  to  account  for  this  condition  must  necessarily 
be  a  theoretic  one,  I  shall  not  attempt  any  speculations,  but  merely 
suggest  a  way  in  which  this  dilatation  might  come  about. 

It  is  possible  for  the  concentric  hypertrophy,  which  often  is  marked, 
to  develop  beyond  what  is  actually  called  for  by  the  degree  of  stenosis, 
perhaps  as  a  result  of  a  coexisting  myocarditis;  in  that  case  a  small 
stream  of  blood  is  driven  with  great  force  into  the  pulmonary  artery,  and 
the  blood  in  it  is  then  moved  forward  with  greater  difficulty  than  by  a 
stream  that  does  pass  through  a  stenosis;  a  marked  side  pressure  results, 
which  may  lead  to  dilatation  of  the  thin  wall  of  the  pulmonary  artery. 
Whether  in  the  present  case  disease  of  the  wall  of  the  pulmonary  artery 
played  any  role  is  hard  to  say.  I  do  not  believe  it  did,  because  both  the 
external  and  the  middle  layers  were  healthy.  The  intima  was,  of  course, 
swollen  and  infiltrated  with  numerous  round-cells  between  the  vegeta- 
tions. But  this  coat  is  too  thin  and  weak  to  play  any  role  in  the  support 
of  the  wall  of  a  large  artery. 

I  beheve  the  stenosis  produced  a  stasis  in  the  lesser  circulation  be- 
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cause  of  the  reduced  vis  a  tergo,  and  Friedreich  is  hardly  right  to  con- 
clude, on  the  basis  of  Speer's  case,  in  which  the  lungs  were  anemic,  that 
the  dyspnea  was  caused  by  anemia  due  to  lack  of  blood  in  the  lungs,  for 
it  is  hardly  conceivable  that  symptoms  like  hemoptysis  (Whilly,  Fre- 
richs),  bronchitis  (Frerichs,  Bernard),  or  edema  of  the  lungs  (Benedict) 
could  occur  with  bloodless  lungs.  Besides  this,  Speer  describes  the  lungs 
in  his  case  as  being  infiltrated  with  a  serous  fluid.  And  even  if  this  edema 
originated  during  the  death  agony,  a  stasis  must  have  been  present  or 
the  edema  could  not  have  occurred. 

As  a  characteristic  objective  cardiac  symptom  there  is,  in  addition  to 
the  remarkable  hypertrophy  of  the  right  ventricle,  a  systolic  murmur, 
heard  best  in  the  second  left  intercostal  space,  at  the  margin  of  the  ster- 
num. This  murmur  is  transplanted  either  toward  the  apex,  where  it 
may  be  heard  very  distinctly,  or  it  may  extend  a  short  distance  up  the 
left  sternal  border,  but  it  cannot  be  heard  in  the  neck.  A  weak  arterial 
pulse  would  support  the  diagnosis  of  uncomplicated  stenoses  (Fried- 
reich), but  it  has  never  been  observed. 

In  the  case  under  consideration  the  recognition  of  the  condition  dur- 
ing life  was  impossible,  since  the  most  characteristic  differential  symptom, 
viz.,  the  limitation  of  the  murmur  to  the  right  heart  and  pulmonary 
artery,  was  lacking.  In  both  records  the  murmur  is  described  as  being 
heard  in  the  arteries  of  the  greater  circulation.  This  strange  fact  may 
be  explained  by  remembering  that  the  cause  of  the  murmur  must  have 
been  the  vegetations  in  the  dilated,  uneven  pulmonary  artery,  which, 
by  lying  close  up  to  the  wall  of  the  aorta,  transmitted  the  sound  to  it. 

The  hard  strong  pulse  too  had  a  tendency  to  lead  the  attention  of  the 
examiner  away  from  the  right  heart,  while  perhaps  the  smallness  of  the 
arterial  pulse,  given  by  most  writers  as  a  symptom,  has  been  derived 
largely  from  theoretic  reasoning  (With). 

Only  one  of  the  symptoms  suggested  to  Professor  Aarestrup  involve- 
ment of  the  right  heart,  namely,  the  fact  that  the  murmur  was  heard 
plainly  on  the  right  margin  of  the  sternum,  toward  the  base  of  the  ensi- 
form  process.  But  it  was,  of  course,  impossible  to  base  a  diagnosis  on 
this  symptom  alone,  especially  as  the  many  other  signs  pointed  away 
from  valvular  disturbances  in  the  right  heart. 

Strangely  enough  no  signs  of  passive  hyperemia  were  present.  Cy- 
anosis of  the  lips  was  present  in  pneumonia,  but  in  this  case  the  splanch- 
nic organs,  not  even  the  liver,  contained  as  much  blood  as  is  usually 
found  when  the  left  heart  is  diseased. 

There  is  no  special  causal  connection  between  the  condition  found  in 
the  heart  and  the  other  pathologic  conditions, — the  renal  and  pelvic 
inflammation,  the  pneumonia,  and  the  meningitis,— hence  nothing  need 
be  said  about  them. 

It  is  quite  evident  that  the  case  which  I  have  described  does  not 
present  anything  really  new,  especially  so  far  as  differential  diagnosis  is 
concerned,  which  is  the  objective  point  of  our  studies  of  diseases  in  the 
right  heart  at  present.  When  a  sufficient  number  of  cases  are  reported, 
sufficient  basis  will  be  furnished  for  differential  diagnosis,  and  to  this 
end  I  have  reported  this  case. 


ON  PARTIAL  HYDRONEPHROSIS 

ILLUSTRATED    BY   A   CASE* 


Any  obstruction  whatsoever  to  the  outflow  of  urine  situated  anywhere 
between  the  urethra  and  the  renal  pelves  causes,  as  is  well  known,  ac- 
cumulation of  the  urine  and  dilatation  of  the  urinary  passages  above  the 
obstruction.  Dilatation  of  the  renal  pelves  and  calices,  with  consecutive 
atrophy  of  the  surrounding  renal  tissue,  is  designated  "hydronephrosis," 
as  suggested  by  Rayer.f  Its  form  and  extent  depends  essentially  on  the 
seat  of  the  obstruction.  Three  forms  of  hydronephrosis  are  recognized: 
the  bilateral,  the  total  unilateral,  and  the  partial  or  local. 

1.  Bilateral  Hydronephrosis. — In  this  case  the  obstruction  is  situated 
below  the  ureters,  either  in  the  urethra,  where  there  may  be  a  stricture, 
or  in  the  bladder,  where  hypertrophy  of  the  prostate,  calculus,  and 
tumors  may  hinder  the  outflow.  The  dilatation  of  both  ureters  and  the 
kidneys  caused  thereby  rarely  reaches  any  considerable  extent,  because 
the  patient  soon  perishes  eventually  on  account  of  cystitis,  pyelitis,  or 
suppurative  nephritis,  more  rarely  as  a  consequence  of  uremia,  when  the 
evacuation  of  the  urine  has  been  rendered  wholly  impossible.  Only  in 
extremely  rare  cases  does  the  dilatation  reach  such  a  degree  as  to  produce 
so  much  atrophy  that  too  little  renal  tissue  remains  to  carry  on  the 
excretion. 

2.  Unilateral  Total  Hydronephrosis. — Here  the  obstruction  is  situated 
in  one  of  the  ureters.  The  conditions  in  this  form  are  somewhat  different 
than  in  the  preceding,  inasmuch  as  only  one  kidney  is  placed  out  of  action, 
while  the  other  not  only  is  undisturbed  in  its  function,  but  even  as- 
sumes the  whole  excretion.  As  life  is  not  threatened  directly  during 
the  development  of  the  hydronephrosis,  the  dilatation  may  have  time 
enough  to  reach  its  highest  degree.  Thus  one  finds  not  infrequently 
that  the  hydronephrosis  has  developed  to  form  a  large  sac  filled  with 
serous  or  mucoid  fluid,  filling  the  lower  part  of  the  abdomen,  and  oc- 
casionally this  has  been  mistaken  for  ovarian  cysts.  In  this  case  the 
obstruction  lies  either  in  the  course  of  the  ureter,  or  at  one  of  its  two 
openings,  assuming  different  forms.  Most  often  it  is  a  stone  from  the 
pelvis,  or  rather  from  a  calyx,  which  has  been  arrested  either  at  the  upper 
end  of  the  ureter  or  in  its  course,  or  more  often  just  above  its  opening 
into  the  bladder;  as  we  know,  the  ureter  becomes  a  little  narrower  in  its 
course  through  the  wall  of  the  bladder  than  it  is  higher  up.  Or  strictures 
are  found  which  probably  oftenest  result  from  wounds  caused  by  calculi, 

*  Nord.  med.  Arkiv,  1873,  vol.  v. 
t  Traite  des  Maladies  des  Reins,  1841,  vol.  iii,  p.  476. 
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which  often  are  rough  and  angular,  or  covered  with  sharp  points,  as  is 
the  case  with  oxalate  of  calcium  stones. 

Occasionally  hydronephrosis  results  from  a  defective  development  ot 
one  of  the  ureters,  which  is  patent  to  a  certain  point  in  its  course  only, 
a  solid  string  of  connective  tissue  extending  from  this  point  to  the 
bladder.  The  obstruction  may  not  occur  in  the  lumen  of  the  canal  only. 
Frequently  the  ureter  is  compressed  from  without  by  tumors,  as,  for 
instance,  cancer  of  the  uterus  and  its  adnexa,  ovarian  cysts,  cancer  of  the 
pelvis,  or  abscesses  in  this  region  and  the  lower  part  of  the  abdomen. 
One  of  the  most  frequent  of  the  latter,  namely,  phlegmon  in  the  connec- 
tive tissue  around  the  cecum  and  the  lower  part  of  the  ascending  colon 
is  likely,  on  account  of  the  anatomic  conditions,  to  compress  the  right 
ureter,  which  runs  in  the  connective  tissue  behind  the  bowel.  Further, 
disturbances  in  the  position  of  the  neighboring  organs,  as,  for  instance, 
prolapse  of  the  uterus,  may  place  the  ureter  in  such  a  position  that  it  is 
difficult  for  the  urine  to  pass  through.  Curiously  enough,  occasional 
instances  of  hydronephrosis  have  been  found  in  which  the  ureter  was 
patent  and  occupied  its  usual  position,  not  being  exposed  to  pressure 
from  without.  We  owe  to  Virchow*  the  explanation  of  this  peculiar 
condition.  He  found  in  all  instances  of  this  kind  which  he  had  oppor- 
tunity to  examine  that  the  obstruction  depended  upon  a  valve  formed 
by  a  fold  of  the  wall  of  the  ureter,  and  blocking  the  passage  in  the  same 
way  as  the  semilunar  valves  in  veins.  He  believes  that  the  valve  or 
fold  is  formed  on  account  of  the  oblique  emergence  of  the  ureter  from  the 
pelvis;  consequently  he  must  have  found  that  in  all  cases  the  valve  was 
situated  just  at  the  entrance  into  the  ureter.  I  have  not  had  opportunity 
to  observe  any  instance  of  this  kind. 

3.  Partial  or  Local  Hydronephrosis. — In  this  form  only  a  part  of  the 
kidney  is  the  seat  of  dilatation,  the  remainder  being  normal.  It  is 
found  extremely  rarely,  and  is  dependent  upon  one  of  two  conditions. 
Either  the  kidney  has  double  ureters,  one  being  impervious,  or  there  is  an 
obstruction  above  the  ureter. 

With  respect  to  double  ureter,  let  me  recall  briefly  the  anatomic 
conditions.  Normally,  we  find  that  the  ureter  is  a  cylindric  muscular 
canal,  1  to  3  mm.  wide  when  filled,  and  extending  from  the  trigonum 
Lieutaudii  of  the  bladder  to  the  hilus  of  the  kidney,  where  it  dilates  very 
rapidly,  or  more  gradually  to  a  short  canal,  15  mm.  wide — the  so-called 
renal  pelvis.  This  divides  into  two  short  canals  10  mm.  wide,  one  for 
the  upper  and  one  for  the  lower  part  of  the  kidney.  These  two  principal 
branches,  which  are  subject  to  some  variation  with  respect  to  length  and 
to  lumen,  divide  again,  giving  off  branches  to  the  sides  of  the  individual 
renal  calices.  When  the  two  principal  branches,  instead  of  uniting  in  the 
hilus  and  of  emptying  into  the  pelvis,  continue  separately  for  a  shorter 
or  a  longer  distance  toward  the  bladder,  or,  which  is  more  frequent, 
empty,  each  by  itself,  into  the  bladder,  then  we  have  two  ureters,  one 
for  each  part  of  the  kidney.  In  this  case  there  is  no  renal  pelvis  in  the 
usual  meamug  of  the  word,  but  rather  two  such  pelves.  This  anomaly 
*  Die  krankhaften  GeschwUlste,  vol.  i,  p.  268. 
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is  not  extremely  rare:  I  have  seen  it  twice  in  500  bodies.  In  both  cases 
the  ureter  from  the  upper  half  of  the  kidney  entered  the  bladder  about 
1  cm.  below  and  to  the  inside  of  the  opening  of  the  ureter  from  the  lower 
half,  which  was  situated  at  the  usual  point  in  the  upper  corner  of  the 
trigone.  This,  however,  is  not  always  the  case,  as  one  of  the  two  ureters 
has  been  found  to  enter  the  bladder  in  the  middle  of  the  posterior  wall. 

It  is  to  be  expected  that,  in  the  same  proportion  as  double  ureters  are 
less  frequent  than  single,  so  also  partial  hydronephrosis  dependent  on 
occlusion  or  defective  development  of  one  of  the  ureters  must  be  less 
frequent  than  the  total. 

An  instance  of  partial  hydronephrosis  in  a  kidney  with  double 
ureters,  of  which  one  was  defectively  developed,  is  described  by  Heller.* 
In  the  body  of  a  woman,  seventy-nine  years  old,  who  was  supposed  to 
have  a  large  ovarian  cyst,  and  who  died  of  croupous  pneumonia,  he  found 
a  large  sac  with  thin  walls  which  filled  nearly  the  whole  abdomen,  and 
contained  3400  c.c.  of  a  light  brown,  somewhat  turbid,  watery  fluid,  in 
which  were  albumin,  urates,  and  urea.  From  the  lowest  part  of  the  sac 
extended  a  tortuous  dilated  ureter,  which  terminated  blindly  at  the  lower 
part  of  the  bladder,  just  behind  the  point  W'here  the  ureter  arises.  On 
the  anterior  surface  of  the  lower  part  of  the  sac,  near  the  cecum,  was 
found  the  lower  half  of  the  right  kidney,  somewhat  flattened,  with  a 
slightly  dilated  pelvis  from  which  arose  a  ureter  which  opened  in  the 
urinary  bladder  at  the  usual  point.  The  left  kidney  was  of  usual  size, 
but  it  also  had  two  ureters  which  united  immediately  before  their  en- 
trance into  the  bladder.  Although  there  was  no  history  in  this  case,  so 
that  it  was  impossible  to  learn  how  long  the  tumor  had  existed.  Heller 
believes  that  in  the  absence  of  indications  of  inflammation  in  the  region 
of  the  closed  ureter  the  occlusion  and  hydronephrosis  in  this  case  were 
of  fetal  origin. 

Hellerf  has  also  observed  a  case  in  which  one  of  the  two  ureters  had 
been  closed  by  a  stricture  following  a  lesion  caused  by  the  passage  of  a 
stone.  This  occurred  in  an  insane  man,  sixty-nine  years  old,  who  died 
of  pulmonary  gangrene;  the  upper  half  of  the  right  kidney  was  changed 
into  a  sac  as  large  as  a  fist,  and  filled  with  a  clear  serous  fluid.  On  the 
inside  was  a  layer  of  renal  tissue  4  mm.  in  thickness,  the  sac  passing 
downward  into  a  finger-like  projection  from  the  end  of  which  a  solid 
string  of  connective  tissue,  about  1  cm.  long,  passed  to  the  upper  end 
of  the  open  ureter,  in  the  lower  end  of  which  w^as  an  oval  calculus  as 
large  as  a  pea.  The  lower  half  of  the  kidney  was  normal  in  appearance, 
and  provided  with  its  own  ureter,  which  was  patent.  The  left  kidney 
was  healthy  and  had  only  one  ureter. 

The  literature  contains  as  yet  only  one  case  of  local  hydronephrosis 
with  double  ureter.  This  was  observed  by  Valter  (quoted  by  Heller) 
in  a  man  thirty  years  old,  in  whom  there  were  double  ureters  on  both 
sides,  the  upper  half  of  the  right  kidney  being  changed  into  a  fairly  large 
sac,  the  corresponding  ureter  being  dilated.  How  the  obstruction  arose 
in  this  case  is  unknown. 

*  Deut.  Arch.  f.  klin.  Med.,  18C9,  vol.  v,  p.  267.  f  Ilnd.,  1870,  vol.  vi,  p.  276. 
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If  there  are  no  double  ureters,  then  a  partial  hydronephrosis  may 
arise  as  the  result  of  an  occlusion  of  a  part  of  the  pelvis  or  of  a  single 
calyx;  that  is  to  say,  the  obstruction  may  lie  above  the  ureters.  As  the 
pelvis  and  calices  are  comparatively  wide  canals,  obstruction  to  the 
passage  of  urine  through  them  is  extremely  rare. 

So  far  as  I  know,  there  is  only  one  case  described  in  which  a  single 
calyx  was  occluded  (Rayer),  while  an  obstruction  in  the  renal  pelvis 
itself  does  not  seem  to  be  mentioned  in  the  literature  at  all. 

In  his  large  atlas  Rayer  depicts  a  kidney  (PI.  XXV,  Figs.  1,  2,  3,  4) 
at  the  lower  part  of  which  there  is  a  thin-walled  sac  as  large  as  a  hen's 
egg,  which  communicates  with  the  pelvis  by  a  very  minute  opening. 
How  the  narrowing  arose  in  this  case  he  does  not  mention. 

An  instance  of  partial  hydronephrosis  in  which  the  obstruction  was 
situated  in  the  pelvis  itself  was  observed  in  the  hospital  here,  and  as  it  is 
of  interest  not  only  on  account  of  its  rarity,  but  also  for  other  reasons, 
I  shall  describe  it  thoroughly : 

Edvard  Knudsen,  twenty  years  old,  carpenter's  apprentice,  came  of  a  healthy  family, 
and  was  always  well  until  the  summer  of  1872,  when  there  appeared  severe  pains  in  the 
abdomen,  in  the  region  of  the  umbilicus,  and  diarrhea  which  ceased  after  some  time,  while 
the  pains  continued,  although  lessened  in  severity.  One  or  two  months  later  there  was 
noted  a  fluctuating  tumor  in  the  region  of  the  right  kidney,  as  large  as  an  orange,  and  sit- 
uated immediately  below  the  right  lobe  of  the  liver. 

For  some  time  the  patient  was  under  the  care  of  a  homeopath,  and  when  he  again 
came  under  medical  treatment,  the  swelling  had  disappeared,  while  the  pain  continued  and 
was  especially  marked  when  he  walked  about,  and  at  this  time  the  right  lower  extremity 
became  flexed  toward  the  trunk,  and  efforts  to  change  this  position  caused  pain.  In  the 
course  of  the  next  two  weeks  the  swelling  in  the  region  of  the  kidney  began  and  increased 
steadily  in  size.  At  the  same  time  there  appeared  a  swelling  under  the  right  Poupart's 
ligament,  and  a  little  later  a  swelling  appeared  also  in  the  region  of  the  right  great  tro- 
chanter, between  this  and  the  anterior  superior  iliac  spine.  The  appetite  diminished,  the 
patient  became  much  emaciated,  and  on  the  sixteenth  of  December  he  was  admitted  to  the 
surgical  department  of  the  Kommunehospital — chief  surgeon.  Dr.  Holmer,  to  whom  I  am 
grateful  for  permission  to  use  the  record. 

The  patient  was  extremely  emaciated,  somewhat  febrile,  tongue  dry,  pulse  96.  There 
was  slight  dullness  over  the  right  apex.  The  entire  right  half  of  the  abdomen  was  the  seat 
of  a  swelling  which  was  dull  on  percussion,  and  which  clearly  consisted  of  two  well-sepa- 
rated parts,  an  upper  and  a  lower.  The  upper  part  formed  a  rough,  somewhat  superficial, 
fluctuating  swelling,  which  was  limited  above  by  the  right  lobe  of  the  liver;  on  the  left, 
by  the  linea  alba,  so  far  down  as  the  umbilicus,  the  lower  border  extending  from  this  point 
downward  and  outward  to  the  crest  of  the  ilium,  the  lower  part  being  separated  by  a  dis- 
tinct, although  not  very  deep,  furrow.  The  lower  part  filled  the  entire  right  iliac  fossa. 
It  was  fluctuating,  and  had  no  distinct  communication  with  the  upper  part,  but  communi- 
cated with  fluctuating  swellings  in  the  trigonum  subinguinale,  about  the  trochanter  major, 
and  on  the  posterior  surface  of  the  thigh.  The  thigh  was  strongly  flexed  at  the  hip,  and 
passive  movements  were  very  painful.  There  were  no  changes  in  connection  with  the  spinal 
column.    Changes  of  position  by  the  patient  did  not  result  in  any  changes  in  the  swellings. 

Dr.  Holmer  punctured  the  upper  part  with  Dieulafoy's  syringe  from  behind,  and 
evacuated  2000  c.c.  of  a  thin,  light  yellow,  clear  fluid. 

Chemic  analysis  of  this  fluid  in  the  physiologic  laboratory  of  the  University  by  Dr. 
Buntzen  gave  the  following  result: 
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The  fluid  was  light  yellow  and  clear,  becoming  slightly  opaque  on  standing  for  some 
time.  There  were  no  organic  elements  to  be  seen  under  the  microscope.  Specific  gravity 
was  1007;  reaction,  neutral.  There  was  a  very  insignificant  quantity  of  albumin — too 
small  to  be  determined.  The  fluid  caused  no  change  of  polarized  light.  No  sugar.  Urea 
was  present  in  large  quantities,  and  was  demonstrated  under  the  microscope  as  crystals  of 
nitrate  and  oxalate  of  urea.  Uric  acid  was  not  demonstrable.  There  were  present  alka- 
line chlorids  and  phosphates  in  large  quantities,  and  only  traces  of  sulphates. 

After  the  puncture  the  larger  swelling  collapsed  entirely,  and  the  abdomen  became 
soft  and  natural  and  gave  a  clear  percussion-note.  The  tumors  of  the  iliac  fossa  and  the 
thigh,  on  the  other  hand,  continued  unchanged.  Five  days  later  puncture  in  the  iliac 
fossa  gave  exit  to  500  c.c.  of  foul-smelling  pus,  and  incision  in  the  thigh  also  gave  exit  to 
pus  of  the  same  kind.  In  the  course  of  the  following  days  the  patient  failed  more  and  more, 
and  died  January  1,  1873.  The  diagnosis  was  assumed  to  be  right  hydronephrosis,  ab- 
scess in  the  right  iliac  fossa,  congestion  abscess  in  the  right  thigh. 

The  postmortem,  which  I  made  forty-eight  hours  after  death,  showed  the  following 
things: 

The  body  is  greatly  emaciated.  Only  slight  rigor.  In  the  upper  part  of  the  right 
thigh  are  incisions  through  which  a  small  amount  of  grayish  pus  is  running  out.  Heart  is 
normal.  In  both  lungs  are  a  number  of  small  infarcts,  recent  and  old,  and  a  few  small 
abscesses  near  the  surface.  No  fluid  in  the  peritoneal  cavity,  the  lining  of  which  is  every- 
where smooth.  In  the  right  side  is  a  round,  flat,  fluctuating  swelling,16  cm.  long  and  14  cm. 
across,  which  occupies  the  lumbar  region  below  the  liver,  as  well  as  the  upper  half  of  the 
iliac  fossa.  The  entire  surface  is  covered  by  peritoneum,  over  which  run  the  transverse 
colon  and  a  part  of  the  duodenum.  Posteriorly,  the  swelling  is  adherent  to  the  right  kid- 
ney, and  inseparably  connected  with  it.  Behind  the  peritoneum,  below  the  cecum,  is  an 
abscess  cavity  filled  with  a  cheesy  material,  from  which  leads  an  extension  into  the  right 
internal  iliac  muscle,  forming  an  abscess  occupying  the  whole  iliac  fossa,  and  extending 
along  the  tendon  of  the  iliopsoas  down  to  the  trochanter  minor,  and  then  between  the 
quadratus  femoris  and  the  adductor  magnus  muscles  over  to  the  posterior  surface  of  the 
thigh,  and  then  downward  for  a  distance  along  the  sciatic  nerve.  The  liver  is  normal. 
The  spleen  is  somewhat  large  and  friable.  The  intestinal  canal  is  everywhere  normal, 
except  in  the  lower  7  cm.  of  the  ileum  and  the  beginning  of  the  cecum,  in  which  the  mucous 
membrane  is  somewhat  pigmented,  irregular,  and  thick,  wifh  polypoid  outgrowths  from 
the  size  of  a  hempseed  to  that  of  a  pea.  The  left  kidney  and  its  ureter  are  normal.  The 
bladder  contains  a  small  amount  of  clear  urine,  and  its  lining  is  normal.  The  right  ureter 
extends  through  the  perityphlitic  abscess,  being  somewhat  narrowed  at  this  point,  but 
permits  the  passage  of  an  ordinary  sound.  By  pressure  on  the  kidney  urine  flows  without 
diflSiculty  through  the  ureter,  but  there  is  no  flow  of  any  kind  when  pressure  is  made  upon 
the  large  fluctuating  cyst.  The  ureter  is  somewhat  dilated  above  the  abscess.  The  pelvis 
is  dilated,  forming  a  sac  as  large  as  a  hen's  egg,  and  is  seen  to  belong  to  the  lower  two- 
thirds  of  the  kidney,  the  tissue  of  which  is  lightly  compressed,  the  papillae  being  somewhat 
flattened,  the  pyramids  a  little  broader  and  shorter  than  usual,  while  the  cortical  substance 
is  of  normal  thickness.     In  the  cortex  are  two  small  infarcts;  otherwise  the  tissue  is  healthy. 

The  upper  third  of  the  kidney  is  absent,  the  place  being  occupied  by  the  large  swelling 
which  is  a  thin-walled  unilocular  sac  as  large  as  a  child's  head,  and  contains  750  c.c.  of  a 
light  yellow,  clear  fluid.  On  the  posterior  wall  is  seen  the  puncture  made  during  life.  The 
part  of  the  sac  adjacent  to  the  kidney  communicates  with  the  pelvis  through  a  round 
opening  1  cm.  in  diameter.  This  opening  is  covered  by  a  valve  which  is  5  cm.  wide  and 
\]/2  cm.  high,  which  hangs  over  the  opening  like  an  eyelid,  and  occludes  it  when  the  sac  is 
filled  with  fluid,  whereas  fluid  easily  enters  the  sac  from  the  pelvis,  as  the  movable  valve 
easily  opens  itself.  The  valve  is  semilunar,  and  is  formed  by  the  remains  of  the  wall 
between  two  calices.  Similar  half-moon-shaped  trabeculse  are  found  everywhere  in  the 
sac,  the  walls  of  which  form  flattened  dilatations  varying  in  size  from  a  walnut  to  a  hen's 
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egg  the  single  caUces.  each  one  of  which  is  related  to  two  or  three  of  these  valves  or  trabe- 
cuL  The  inner  surface  of  the  sac  is  smooth,  being  covered  here  and  there  by  a  layer  o 
clear  mucus;  the  wall  is  composed  of  two  layers-an  inner,  H  to  1  mm.  thick,  grayish  and 
soft  and  an  outer  2  to  3  mm.  thick,  white,  glistening,  firm.  The  inner  layer  is  formed  by 
atrophic  renal  tissue,  the  microscope  showing  villi  surrounded  by  fine  connective  tissue, 


Fig.  8. — I,  Vertical  section  through  the  hydronephrosis,  the  valve,  the  kidney,  and  the  ureter  (half  natural 
size) :  i,  The  hydronephrotic  sac;  2,  dilatations  corresponding  to  the  individual  calices;  they  are  surrounded  by 
3,  the  semilunar  partitions,  of  which  the  lower  forms  4,  the  valve,  which  covers  5,  the  opening  to  the  rest  of  the 
somewhat  dilated  p>elvis,  6;  7,  calices;  8,  the  calyx  seen  from  its  entrance  to  the  pelvis;  9,  the  ureter,  which 
is  somewhat  narrowed  in  its  course  through  10,  the  perityphlitic  abscess.  II,  The  bottom  of  the  sac  with 
the  opening  into  the  pelvis  of  the  kidney  and  the  valve,  seen  from  above  (natural  size):  i,  The  valve,  which  is 
lifted  up  somewhat;  2,  the  opening;  3,  the  calices;  4,  partitions. 


but  without  any  distinct  renal  epithelial  cells.  Here  and  there  is  seen  a  single  glomerulus. 
The  outer  layer  is  a  solid  fibrillar  connective  tissue,  poorly  provided  with  nuclei  and  vessels. 
The  diagnosis  consequently  was  perityphlitis  cseci,  abscessus  fossie  iliacse  et  femoris 
dextri,  hydronephrosis  localis  renis  dextri. 
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Here,  then,  we  find  an  obstruction  in  the  center  of  the  pelvis  of  the 
kidney,  in  the  form  of  a  narrow  opening  which  is  closed  by  a  movable 
valve,  and  the  question  arises  how  this  obstruction  developed.  The 
answer  is  closely  connected  with  the  development  of  hydronephrosis  in 
general,  and  on  this  account  I  wish  briefly  to  discuss  it. 

Dilatation  of  the  kidney  takes  place  in  the  following  way:  The 
renal  pelvis  dilates  uniformly  and  retains  in  general  its  original  form, 
the  walls  being,  however,  a  little  more  rounded,  while  the  calices  change 
their  shape  considerably,  as  the  renal  tissue  first  yields  to  the  pressure, 
so  that  the  papillae  of  the  pyramids  first  become  flat,  later  somewhat 
concave,  while  the  mucous  membrane  and  fibrous  tissue  around  the 
papillae  do  not  yield  very  much.  Consequently  the  calices  at  first  be- 
come ball  shaped,  and  appear  like  a  cluster  of  grapes,  with  thick  stems, 
about  the  pelvis.  As  the  pyramids  yield  to  the  pressure,  while  the  inter- 
vening columns  of  Bertini  persist  longer,  the  single  cavities,  correspond- 
ing each  to  a  pyramid,  remain  separated  by  partitions  which  are  never 
absent,  even  when  the  dilatation  has  reached  the  highest  degree,  and 
which  are  recognized  as  semilunar  valves  with  sharp  margins  surround- 
ing the  individual  dilatations.  These  folds  or  partitions  vary  very  much 
in  width,  which  depends  upon  the  different  depth  and  size  of  the  single 
calices,  and  in  the  case  in  hand  a  fold  of  this  sort  was  sufficiently  broad 
to  cover  over  the  opening  below  it. 

But  why  did  we  find  in  this  case  this  relatively  narrow  opening  be- 
tween the  sac  and  the  dilated  pelvis  below?  We  found  that  the  entrance 
to  the  calices  is  dilated  less  than  their  floor  and  walls.  It  lies  near  at 
hand  to  assume  that  the  same  may  be  the  case  at  the  entrances  from  the 
pelvis  to  the  principal  branches.  It  is  exceedingly  probable  that  the 
two  principal  branches  in  this  case  have  behaved  in  such  a  way  that 
the  upper  furnished  the  calices  of  the  cyst,  and  the  lower  the  calices  of 
the  lower  two-thirds  of  the  kidney,  and  that  the  origin  of  the  upper 
branch  is  the  opening  covered  by  the  valve. 

The  development  of  the  hydronephrosis  may  be  sketched  as  follows : 
The  primary  lesion  is  inflammation  about  the  cecum.  From  the  history 
we  observe  that  the  attacks  of  pain  in  the  abdomen  were  older  than  the 
origin  of  the  swelling,  as  there  had  been  perityphlitis  and  diarrhea  two 
months  before  swelling  was  noticed.  From  the  very  beginning  of  the 
perityphlitis  the  right  ureter  became  compressed  more  or  less,  thus  caus- 
ing a  moderate  degree  of  dilatation  of  the  pelvis  and  of  both  principal 
branches.  At  this  time  the  wall  between  the  first  and  second  calyx  of  the 
upper  branch,  the  valve  that  formed  later,  commenced  to  close  the  angle 
of  division.  This  is  not  so  remarkable  when  one  considers  the  variations 
in  form  and  size  observed  in  the  single  calices,  as  well  as  the  movability 
between  the  single  parts  of  other  soft  organs  lying  in  the  abdominal 
cavity,  together  with  the  movable  intestines.  If  at  first  only  a  tempo- 
rary closure  was  effected,  then  conditions  are  present  for  a  greater  dilata- 
tion, and  the  valve,  by  falling  down  over  the  opening,  would  protect  this 
against  pressure  which  otherwise  would  dilate  it.  In  favor  of  the  view 
that  closure  by  the  valve  in  the  beginning  of  the  development  of  the 
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hydronephrosis  would  give  way,  we  have  the  fact  that  the  swelling  in 
the  fall  of  1872,  when  it  had  reached  the  size  of  an  orange,  disappeared, 
to  reappear  again  somewhat  later  and  increase  in  size.  At  this  time  it 
would  seem  that,  through  some  movement  of  the  kidney,  the  valve  failed 
to  close  the  opening,  and  the  urine  was  allowed  to  evacuate  itself. 
Whether  an  evacuation  of  this  sort  took  place  at  other  times,  and 
whether  there  at  the  same  time  was  a  sudden  increase  in  the  amount  of 
urine  passed,  we  do  not  know,  because  the  patient  now  lived  at  home 
and  was  not  subject  to  the  close  and  regular  observation  which  is  possible 
only  in  a  hospital. 

In  addition  to  this  peculiar  and  interesting  development  of  an  ob- 
struction in  the  pelvis  of  the  kidney  I  wish  to  emphasize  also  another 
point  in  this  case  which  is  of  no  less  interest. 

Information  is  given  as  to  the  time  which  is  necessary  for  a  hydro- 
nephrosis of  this  sort  to  develop.  Outside  of  the  few  cases  of  hydro- 
nephrosis in  new-born  children,  in  which  the  period  of  fetal  life  was 
sufficient  for  the  development,  but  in  which  the  dilatation  was  not  very 
considerable  (Moreau,  Rayer)  and  did  not  lead  to  complete  atrophy  of 
the  kidney  tissue,  and  confining  the  attention  to  the  cases  of  hydroneph- 
rosis described  in  adults,  we  find  that  the  swelling  always  existed  for 
several  years,  being  often  stationary  for  years,  and  the  impression  results 
that  the  development  proceeds  very  slowly.  It  is  consequently  note- 
worthy that  in  this  case  the  hydronephrosis  could  be  followed  in  its 
development,  and  it  is  remarkable  that,  in  the  course  of  half  a  year,  it 
could  reach  a  swelling  as  large  as  a  child's  head,  and  with  the  same  com- 
plete atrophy  of  the  renal  tissue  and  the  same  increased  thickness  of  the 
capsule  which  are  found  in  instances  several  years  old. 
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Preface 

It  is  the  purpose  of  this  dissertation,  the  material  for  which  I  have 
gathered,  for  the  most  part,  in  the  postmortem  room  of  the  Kommune- 
hospital,  to  treat  of  cancer  of  the  stomach  from  a  pathologico-anatomic 
point  of  view  exclusively.  An  equally  extensive  consideration  of  this 
subject  from  all  points  of  view  would  require  a  much  greater  material 
than  that  which  has  been  at  my  disposal.  Consequently,  I  have  omitted 
or  considered  but  briefly  certain  aspects  upon  which  the  material  at 
hand  did  not  throw  any  light,  and  especially  those  aspects  which  require 
for  elucidation  statistics,  as,  for  instance,  the  influence  of  sex,  age,  etc. 
On  the  other  hand,  I  have  been  able  to  conduct  more  thorough  investiga- 
tions especially  with  regard  to  the  structure  and  development  of  the 

•    *  Thesis  accepted  by  the  faculty  of  the  University  of  Copenhagen  for  the  Degree  of 
Doctor  of  Medicine,  1874.     (Translated  from  the  Danish  by  Dr.  D.  J.  Glomset.) 
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individual  forms  of  cancer  of  the  stomach  and  of  its  extension  into  neigh- 
boring organs.  On  account  of  pecuniary  reasons  I  have  been  compelled 
to  use  only  a  very  small  number  of  the  illustrations  prepared  in  the 
course  of  this  investigation.  In  order  to  save  space  I  have  included  only 
the  essential  points  in  the  postmortem  reports  of  each  case,  and  only  a 
few  reports  are  printed  in  full,  mostly  as  examples. 

The  advice  and  suggestions  of  Professor  Dr.  med.  Reisz  have  been  of 
great  assistance  to  me  during  the  course  of  this  work,  and  I  ask  him  to 
accept  my  thanks  not  only  for  his  help,  but  also  for  his  constant  good-will. 

Historic  Introduction 

Without  doubt  cancer  of  the  stomach  existed  in  the  earliest  his- 
toric times  as  a  common  ailment  of  man.  That  a  disease  of  such  a  sad 
and  serious  nature  early  attracted  the  attention  of  physicians  is  easily 
understood.  But  since  the  tumor  existed  in  an  organ  not  accessible 
from  the  exterior,  recognition  was  impossible  during  older  times,  when 
autopsies  were  either  utterly  unknown  or  so  rare  that  normal  anatomy 
only  could  profit  from  them.  Hence  Hippocrates  knew  nothing  of 
cancer  of  the  stomach.  It  is,  therefore,  not  strictly  correct  to  assume 
with  Rene  Prus*  that  Hippocratesf  describes  cancer  of  the  stomach  under 
"/ieXaij'a."  To  be  sure,  a  number  of  the  cases  described  under  this 
term  must  have  had  cancer  because  of  the  symptoms,  viz.,  weakness, 
emaciation,  and  vomiting  of  food  and  bile,  and  sometimes  of  a  black  fluid, 
often  associated  with  a  feeling  of  weight  in  the  abdomen,  but  these 
symptoms  are  also  the  symptoms  of  other  chronic  troubles  in  the  stom- 
ach, as  ulcer,  chronic  catarrh,  etc.,  and  the  one  typical  sign  of  cancer  of 
the  stomach — a  palpable  tumor  in  the  cardiac  or  epigastric  regions — was 
unknown  to  Hippocrates. 

Cancer  of  the  stomach  was  apparently  recognized  by  Galen,  J  for  he 
writes  that  a  "tuberculum  carnosum"  might  prevent  food  from  passing 
through  the  pylorus  and  thereby  give  rise  to  nausea  and  vomiting.  He 
does  not,  however,  consider  this  tumor  a  malignant  growth,  since  in  his 
volume  on  Organic  Diseases,!  under  "de  tumoribus  praeter  naturam," 
he  fails  to  mention  the  stomach.  Neither  does  he  connect  it  with  me- 
lena,  the  cause  of  which  both  he  and  Hippocrates  see  in  black  bile 
(atrabilis).  Consequently  neither  Hippocrates  nor  Galen  had  any 
definite  ideas  of  cancer  of  the  stomach. 

The  Arabian  physicians  1|  mention  outgrowths  in  the  stomach,  but 
they  evidently  obtained  their  knowledge  from  the  Greeks,  and  not  from 
dissections,  since  their  religion  forbade  any  mutilation  of  the  dead.** 

In  the  long  period  from  Galen  (131-201  a.  d.)  to  the  sixteenth  century 
practically  no  progress  was  made.     But  in  the  sixteenth  century  autop- 

*  Recherch.  nouv.  sur  la  nature  et  traitement  du  cancer  de  restomac,  Paris,  1828. 
t  Hippocrates:  De  morbis,  edit.  E.  Littre,  1861,  viii,  pp.  Ill,  113,  115.    Uepi  vovauv. 
X  Galeni:  Opera,  edit.  Kuhn,  vol.  vii,  p.  218.  §  Loc.  cit.,  vol.  viii,  p.  705. 

II  Renfe  Prus,  p.  3.     Morgagni:  De  sediles  et  causis  morborum,  1761,  Epist.  xxix,  17. 
*♦  Fbrster:  Handbuch  der  pathol.,  Anat.,  1865,  vol.  i.  p.  24. 
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sies  became  more  common.  Yet  the  interest,  of  course,  centered  around 
normal  anatomy,  and  it  is  in  the  year-books  of  anatomy  that  the  names 
of  the  great  men  of  that  day.  as  Vesahus  (1543),  Fallopia,  Eustacchio, 
etc.,  are  found.  This  closer  study  of  anatomy  led  to  the  finding  of 
pathologic  changes,  and  these  in  turn  stimulated  to  research  in  patho- 
logic anatomy. 

In  the  seventeenth  century  clinical  histories,  accompanied  with 
autopsy  records,  appear  both  in  systematic  handbooks  and  in  mono- 
graphs on  individual  diseases.  But  the  symptomatic  conception  of 
diseases  still  predominated,  so  that  the  pathologic  observations  associated 
with  the  symptoms  were  not  used  as  a  foundation  for  the  classification 
of  diseases — at  any  rate,  not  to  the  extent  they  should  have  been  used 
and  were  used  in  the  eighteenth  century. 

Among  writers  of  the  seventeenth  century  I  wish  to  mention  only  our 
famous  countryman,  Thomas  Bartholin,  because  Plauquet*  and  Frankf 
mention  him  as  having  made  the  earliest  or  one  of  the  earliest  observa- 
tions on  cancer  of  the  stomach.  This,  however,  is  not  strictly  correct, 
for  both  Plauquet  and  Frank  refer  to  one  of  Bartholin's  histories,  "Tophi 
in  Animalium  Ventriculus."J  But  in  this  Bartholin  simply  describes 
the  well-known  spheric  conglomerations  of  hair  found  in  the  stomach  of 
horses,  cattle,  and  sheep.  These,  of  course,  have  absolutely  no  relation 
to  cancer  of  the  stomach. 

During  the  eighteenth  century  the  anatomic  investigations  began  to 
affect  the  theoretic  classification  of  disease  according  to  symptoms. 
The  famous  work  of  Morgagni,  "De  sedibus  et  causis  morborum  per 
anatomen  indagatis,"  is  the  foundation  of  pathologic  anatomy,  and  its 
importance  for  the  recognition  and  understanding  of  diseases. 

In  epistles  XXIX  and  XXX  of  this  work  is  found  a  complete  and 
well-written  clinical  record  of  carcinoma  of  the  stomach,  accompanied 
by  full  pathologic  descriptions,  the  pathologic  data  having  been  obtained 
partly  by  Morgagni  and  partly  by  his  great  teacher,  Valsalva.  Mor- 
gagni describes  both  the  scirrhous  (Ventriculus  erat  in  pylore  callosus) 
and  the  softer  forms. 

Numerous  clear  descriptions  of  carcinoma  of  the  stomach  and  of  its 
accompanying  symptom-complex  were  produced  during  this  century, 
both  in  systematic  text-books  and  in  monographs  dealing  with  diseases 
of  the  abdomen  and  of  the  stomach.  Cancer  is  designated  as  scirrhus, 
steatoma,  tumor,  ulcus,  ulcus  cancrosum,  and  the  like.  In  the  journals 
are  found  reports  of  observations  on  cancer  made  by  Danish  writers. 
Thus  Sibbern§  describes  a  case  in  which  the  stomach  had  contracted  to 
such  a  degree  that  it  barely  held  half  an  ounce  of  fluid.  Berger||  men- 
tions a  scirrhous  stenosis  of  the  pylorus,  and  F.  L.  Bang**  reports  the 

*  Litteratura  medica,  1809,  vol.  iv,  p.  308.  f  Praxis  medica,  1835,  vol.  i,  p.  652. 

X  Historiar.  Anat.  rar.  Cent.  II,  Hist.  XXI. 

§  Einige  anatomische  Beobachtungen  in  Med.-Chir.  Bibliothek,  von  Job.  Clem  Tode, 
1776,  vol.  iii,  p.  193. 

II  Acta.  Soc.  nied.  Hauniensis,  1777,  vol.  i,  p.  61. 
**  Acta.  Soc.  med.  Hauniensis,  vol.  i,  p.  274;  vol.  iii,  p.  87. 
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case  of  a  man,  sixty  years  old,  who  had  suffered  from  gastralgia,  vomit- 
ing, etc.,  for  over  half  a  year;  palpation  revealed  a  tumor  the  size  of  a 
fist  over  the  cardia;  the  autopsy  showed  a  cartilaginous  tumor  as  large 
as  a  child's  head  in  the  right  half  of  the  stomach.  He  also  mentions  the 
case  of  a  man,  thirty-two  years  of  age,  who  suffered  from  gastralgia  and 
vomiting  for  two  years.  Postmortem  examination  showed  the  pylorus 
reduced  to  a  cartilaginous  mass  as  thick  as  a  finger.  At  this  time  the 
disease  was  neither  diagnosed  nor  recognized  as  cancer.  Anything  like  a 
knowledge  of  the  origin,  structure,  and  development  was  impossible  at 
that  stage  of  the  science  of  anatomy.  However,  the  conception  of  minor 
pathologic  differences  was  developed  to  such  an  extent  that  Baillie,*  who 
wrote  the  first  systematic  anatomy  in  1793,  distinguished  between  round 
ulcer  and  cancer. 

The  next  advance  was  made  possible  by  Bichat,t  who  created  general 
anatomy,  the  doctrine  concerning  the  individual  tissues  of  which  the 
organs  are  made  up.  By  this  a  new  field  of  investigation  was  opened  also 
with  respect  to  carcinoma  of  the  stomach.  It  became  necessary  to  in- 
vestigate in  which  of  the  tissues  of  the  stomach  cancer  develops,  of  what 
tissue  it  consisted,  and  how  these  tissues  were  related  to  its  surroundings. 

Up  to  about  1840  the  knife  was  used  more  than  the  microscope  for 
examination  of  tissues.  In  one  of  the  most  famous  monographs  from 
this  time  Rene  PrusJ  gives  accurate  measurements  of  the  increased 
thickness  of  the  various  layers,  serosa,  muscularis,  etc. 

It  was  observed  that  the  various  layers  became  inseparable,  and  the 
frequently  considerable  increase  in  thickness  of  the  muscularis  and  the 
submucosa  led  to  the  belief  that  these  were  the  source  of  the  cancer 
(Prus,  Baillie).  Increased  thickness  of  the  mucosa  with  pigmentation 
was  also  noted  (Dejaer,  Prus),  and  even  thickening  of  the  vagus  was  seen 
in  the  region  of  the  cardia  in  some  cases  (Cruveilhier,  Prus) . 

The  microscope  was  seldom  used  to  study  the  structure  of  the  car- 
cinoma. The  observers  were  usually  satisfied  to  record  what  they 
could  see  with  the  naked  eye.  The  principal  varieties  of  cancer  known 
at  this  time  was  the  scirrhous,  the  encephaloid  (Laennec§),  and  the 
colloid  carcinoma  (Otto||).  The  numerous  sub  varieties  of  these  grew 
out  of  external  differences  of  color,  consistence,  and  similarities  to 
organs  and  even  plants.  Thus  under  encephaloid  cancer  the  following 
varieties  were  described:  Fungus  hematoides  (Hey),  called  so  because  of 
its  abundant  blood-supply,  mastoid  or  mammary  sarcoma  (Abernethy), 
spleen-like  tumor  of  the  mucous  membrane  (Monroe),  nephroid  tumor 
(Recamier),  etc.  The  former  varieties  of  scirrhous  carcinoma  were 
described  as  chondroid  and  nephroid,  solanoid  (like  a  bisected  potato), 
napiform  (like  a  cut  turnip),  "pancreatic  sarcoma"  (Abernethy),  etc. 

*  Morbid  Anatomy  of  Some  of  the  Most  Important  Parts  of  Human  Bodv,  London, 
1793,  p.  87. 

t  Anat.  gen.,  Paris,  1801. 

}  Recherches  nouvelles  la  nature  et  le  traitement  de  cancer  de  I'estomac,  Paris,  1828. 

§  Traite  d' Auscultation  mediate,  1837,  vol.  ii,  p.  352. 

II  Seltene  Beobachtungen  zur  Anat.,  Physiol.,  und  Pathol.,  Breslau,  1816. 
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The  theories  held  regarding  the  development  of  carcinoma  were  not 
based  on  anatomic  observations.  Laennec  considered  cancer  to  be 
made  up  of  a  substance  foreign  to  the  body,  and  existing  as  a  parasite 
which  Hved  a  more  or  less  independent  life,  consisting  of  two  stages — the 
crude  stage  and  the  stage  of  softening.  Chardel  *  held  that  the  lymph 
escaped  into  the  wall  of  the  stomach  and  formed  carcinomatous  growths. 
Broussais,t  who  originated  the  antiphlogistic  treatment,  looked  upon 
cancer  as  a  subinflammation  of  the  lymph-vessels,  the  exciting  cause  of 
which  was  in  the  nervous  system  and  in  the  blood-vessels — in  the  nerves 
in  so  far  as  they  act  on  the  blood-vessels,  and  in  the  blood-vessels  because 
they  are  the  seat  of  the  inflammation  which  always  precedes  and  causes 
the  cancer.  When  chronic  gastritis  was  not  treated  right,  scirrhous  car- 
cinoma developed,  because  the  time  of  the  year,  the  climate,  and  the 
individual's  constitution  predispose  to  this,  and  persons  with  lymphatic 
temperament,  in  whom  the  lymph-vessels  are  irritable,  are  most  pre- 
disposed to  carcinoma.  As  soon  as  scirrhous  carcinoma  developed,  the 
tissues  became  destroyed  and  the  disease  incurable.  He  also  gives  a 
fairly  good  account  of  the  symptoms  and  the  diagnosis,  and  emphasizes 
the  palpable  tumor  present  in  cancer  of  the  fundus  and  pylorus,  but  not 
of  the  cardia. 

Benech+  believes  that  chronic  catarrh  of  the  stomach  often  leads  to 
cancer,  but  emphasizes  that  hereditary  predisposition  plays  an  important 
part. 

The  great  difficulty  of  recognizing  cancer  of  the  stomach  at  that  time 
was  felt  by  Prus,  who  believed  that  neither  the  scirrhous  nor  the  enceph- 
aloid  form  had  a  distinct  structure,  not  being  different  from  that  found 
in  "tumor  albus "  at  the  joints.  He  believed  that  both  the  blood-vessels 
and  the  lymphatics  played  a  part  in  the  development  of  cancer,  but  that 
the  tissues  themselves  are  changed  to  carcinoma. 

Andral§  failed  to  find  any  special  difference  between  the  scirrhous 
tumors  of  the  stomach  and  the  thickened  mucosa  of  chronic  inflammation 
of  the  rectum  in  chronic  diarrhea.  He,  therefore,  considered  this  type 
of  carcinoma  as  a  benign  hypertrophy.  He  does,  however,  give  a  good 
description  of  the  symptoms. 

Cruveilhierjl  first  believed  that  carcinoma  originated  in  the  connective 
tissue,  but  in  his  great  atlas  (1832-40)  he  gives  excellent  observations 
and  pictures  of  the  three  types  of  cancer  of  the  stomach — scirrhous, 
medullary,  and  alveolar.  He  has  changed  his  views  about  the  origin  of 
the  tumors,  which  he  traced  to  the  venous  capillaries,  since  he  had  ob- 
served masses  of  cancerous  tissue  extending  into  the  large  veins.  His 
ideas  were  not  based  on  microscopic  observation,  hence  are  merely 
hypothetic. 

*  Monographic  des  clegenerat.  squirrheuses  de  I'estomac,  Paris,  1804. 

t  Phlegmasies  chroniques,  ISii,  p.  22. 

t  Traite  des  cancers  de  restomac,  Paris,  1829. 

§  Precis  d'anat.  pathologique,  Paris,  1829. 

II  Nouvelle  Bibliotheque  medicalc,  1827. 
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Hope*  was  the  first  to  suggest  that  a  majority  of  cancers  originate 
in  the  mucosa,  and  usually  extend  down  into  the  submucosa;  others 
originate  here.  The  effect  of  the  cancer  is  often  only  a  simple  hyper- 
trophy of  the  mucosa;  at  other  times  soft  cancerous  tumors  form. 

Two  cases  of  scirrhous  cancer  of  the  stomach  are  given  by  Aber- 
crombie,t  with  a  fairly  good  description  of  the  symptoms. 

Frank  wrote  a  description  of  carcinoma  of  the  stomach  from  the 
cases  given  in  the  literature  up  to  his  time,  but  he  does  not  cite  any  new 
cases  or  observations. 

In  the  Danish  literature  from  this  period  I  find  only  one  case.  BangJ 
describes  a  man,  sixty  years  old,  who  for  nine  months  had  suffered  from 
vomiting,  gastralgia,  and  was  very  emaciated.  There  was  found  a 
cancer  occupying  the  entire  inner  surface  of  the  lesser  curvature. 

During  this  period,  then,  the  symptoms,  diagnosis,  complications, 
and  the  external  form  of  cancer  of  the  stomach  were  pretty  well  known, 
but  the  real  structure  and  the  mode  of  extension  were  wholly  unknown, 
since  microscopic  study  was  neglected.  So  far  as  the  stomach  goes, 
three  types  of  carcinoma,  the  scirrhous,  the  encephaloid,  and  the  alveolar, 
were  known,  but  encephaloid  carcinoma  was  not  distinguished  from  that 
of  a  granuloma  (Prus) ;  nor  was  any  difference  known  between  scirrhous 
carcinoma  and  the  ordinary  connective  tissue  (Andral). 

The  next  great  advance  with  respect  to  carcinoma  of  the  stomach  was 
made  when  the  microscopic  examination  of  cancerous  tissue  began  to  be 
carried  out;  this  was  a  general  advance,  including  all  tumors,  and  was 
initiated  by  Joh.  Muller§  in  1838  in  his  famous  work  on  tumors.  He 
taught  that  what  Bichat  believed  about  the  body  was  also  true  concern- 
ing the  tumors ;  in  other  words,  he  laid  the  foundation  for  the  histology 
of  tumors. 

From  now  on  the  pathologic  anatomy  of  carcinoma  of  the  stomach 
developed  in  two  directions — histologic  and  anatomic. 

It  is  not  possible  to  show  an  independent  development  in  the  histology 
of  cancer  of  the  stomach,  since  it  is  practically  identical  with  cancer  in 
general.  On  the  other  hand,  to  enter  into  a  historic  presentation  of  the 
growth  of  our  knowledge  about  cancer  as  it  developed  since  Miiller's 
time  would  carry  me  far  beyond  the  scope  of  this  monograph.  Hence  I 
shall  only  briefly  refer  to  the  main  points  in  connection  with  the  various 
forms  that  occur  in  the  stomach  when  these  are  under  discussion. 

The  anatomic  descriptions  begun  by  Louis,  Andral,  Prus,  and  others 
were  carried  farther  by  Cruveilhier,  Rokitansky,  Dittrich,  and  many 
more.  Beside  hand-books  and  text-books  on  pathologic  anatomj^ 
autopsy  records  from  the  larger  pathologic  institutes,  e.  g.,  from  Prague, 
have  contributed  greatly  to  our  knowledge  of  cancer  of  the  stomach. 
The  individual  articles  on  this  subject  will  be  referred  to  as  we  go  on, 
since  a  collected  account  of  them  would  be  tiresome  and  without  interest. 

*  Principles  and  Illustrations  of  Morbid  Anatomy,  London,  1834. 

t  Diseases  of  the  Stomach,  Edinburgh,  1830.  J  Bibliotek  for  Lager,  1829,  p.  6. 

§  Ueber  den  feineren  Bau  und  die  Formen  der  krankhaften  GeschwUlste,  Berlin,  1838. 
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Occurrence  and  Frequency 

Primary  carcinoma  occurs  most  frequently  in  the  stomach.  Differ- 
ent writers  give  somewhat  variable  percentages  of  its  occurrence.  Thus, 
the  lowest  comes  from  Tanchou*  who,  in  9118  cases,  found  cancer  of  the 
stomach  in  2303  instances — about  25  per  cent.  Herrick  and  Poppf 
found  cancer  of  the  stomach  as  frequent  as  28  per  cent.  Higher  figures 
are  those  from  the  pathologic  institute  in  Prague.  Willigk+  found  car- 
cinoma of  the  stomach  169  times  in  477  cases  of  cancer,  or  about  35  per 
cent.  Halla,  Dittrich,  and  \Vrany§  put  the  frequency  of  cancer  of  the 
stomach  as  39  per  cent.,  and  the  latest  report  by  Eppinger||  puts  the 
percentage  still  higher,  namely,  42.5  per  cent.  Marc  d'Espine**  found 
the  stomach  involved  in  44  per  cent,  of  471  cases  of  cancer  collected  in 
Genf,  Switzerland.  From  Norway  Kjerff  reports  908  cases  of  cancer, 
471  of  which,  or  47.8  per  cent.,  occurred  in  the  stomach.  Among  the 
autopsies  of  the  Kommunehospital  during  1870-72  there  occurred  71 
cases  of  carcinoma,  and  19  of  these  were  situated  in  the  stomach,  giving 
a  percentage  of  26  per  cent.  My  only  reason  for  adding  my  own  small 
series  here  is  that  the  percentage  corresponds  to  that  given  by  others.  It 
is  plain  from  these  figures  that  nearly  half  of  all  cancers  occur  in  the 
stomach. 

Cancer  of  this  organ  is  nearly  always  primary;  secondary  cancers  are 
rare. 

Dittrich  dissents  from  this,  for  9  of  his  160  cases  are  reported  as 
secondary  growths.  However,  his  descriptions  of  these  are  so  brief 
that  criticism  is  impossible,  though  several  of  them  may  be  challenged. 
Still,  metastatic  tumors  through  the  blood  have  been  observed  in  the 
stomach.  Thus  Dittrich|f  reports  three  undisputed  cases.  The  first  of 
these  occurred  in  a  fifty-three-year-old  man  who  had  a  primary  tumor  in 
the  foot.  At  autopsy  secondary  growths  were  found  in  the  stomach, 
lungs,  pleura,  and  kidneys.  The  second  case  occurred  in  a  barber,  sixty 
years  of  age,  who  had  a  scirrhous  cancer  removed  from  his  right  mam- 
mary gland  a  half  year  before  his  death.  After  death  medullary  car- 
cinomatous growths  were  found  in  the  cardia,  dura  mater,  brain,  lungs, 
liver,  and  kidney.  Finally,  he  mentions  a  woman,  forty-eight  years  old, 
who  suffered  from  multiple  melanotic  carcinoma  in  which  several  malig- 
nant nodules  were  found  in  the  stomach.  I§§  observed  a  secondary  node 
in  the  stomach  of  a  woman,  forty-nine  years  of  age,  who  died  from  general 
melanotic  sarcoma.     Cohnheim,||||  too,  found  14  flat,  white,  and  smooth 

*  Von  Lebert:  Traite  practiqiie  des  maladies  cancereuses,  Paris,  1851,  p.  517. 

t  Walshe:  Nature  and  Treatment  of  Cancer,  London,  1846,  p.  278. 

J  Prag.  Vierteljahresschr.,  1856.  §  Ihid.,  1844,  1845,  1846,  1847,  1867,  1868. 

i!  Ibid.,  187!2.  **  Lebert,  ride  supra. 

tt  "Oversigt  over  Udbredning  of  de  Kraftagtige  Sygdomme  i  Norge.,"  Norsk  Magasin 
for  Lagevidensk.,  1870,  vol.  xxiv,  p.  241. 

++  "Die  krebsige  Entartung  des  Magens  vompath.-anat.  Standpunkte  ausgeschildert," 
Prag.  Vierteljahresschr.,  1848,  vol.  i,  p.  24. 

§§  "Beretning  am  422  Sectioner,"  Nord.  raed.  Arkiv,  1873,  vol.  v. 
III!  Virchow's  Jahresbericht,  1867,  p.  294. 
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secondary  nodules  in  the  submucosa  of  the  stomach  after  a  carcinoma  of 
the  mammary  gland. 

Secondary  growths  in  the  stomach  from  parts  of  the  alimentary  tract 
lying  above  it  are  more  frequent.  These  probably  develop  from  can- 
cerous material  that  has  fallen  into  the  organ  from  above.  Dittrich 
describes  a  case  in  a  woman  of  sixty  who  had  the  primary  carcinoma  of  the 
middle  of  the  esophagus,  with  metastatic  growths  on  the  posterior  wall 
of  the  stomach  and  in  the  region  of  the  cardia.  Klebs*  observed  three 
cases  of  squamous-celled  carcinoma  secondary  in  the  stomach,  which  in 
all  hkelihood  grew  from  carcinomatous  cells  which  fell  into  the  stomach 
from  the  esophagus. 

Finally,  cancer  of  the  stomach  may  be  due  to  direct  extension  from 
neighboring  organs.  The  most  usual  source  of  carcinoma  by  direct  ex- 
tension is  the  liver,  but  it  may  also  come  from  the  pancreas  and  the  celiac 
glands. 

Among  my  30  cases  there  was  one  instance  of  this  type.  The  carci- 
noma was  primary  in  the  transverse  colon,  from  which  it  had  extended 
into  the  pyloric  region  of  the  stomach. 

Cask  I. — Mixed  tumor,  "cylinder-cancroid,^'  and  carcinoma^  of  the  transverse  colon. 
Growth  by  extension  into  stomach.     Metastases  in  liver  and  cerebellum. 

Christian  Hansen,  aged  thirty-seven,  blacksmith.  Autopsy  July  2,  1872,  twenty-four 
hours  after  death.  In  the  center  of  the  transverse  colon  is  a  cancerous  stricture  which 
barely  admits  the  tip  of  a  finger.  The  intestinal  wall  is  here  firm  and  markedly  infiltrated. 
It  adheres  firmly  to  the  pyloric  portion  of  the  stomach.  In  and  behind  this  mass  are 
several  nodules  about  the  size  of  a  nut.  In  the  colon  is  found  a  ring-shaped  cancerous 
growth  which  is  23/^  cm.  wide  and  has  a  central  ulcer  with  a  firm,  irregular  margin.  Above 
the  stricture  the  intestines  are  somewhat  dilated,  but  do  not  contain  an  unusually  large 
amount  of  feces. 

In  the  cavity  of  the  stomach,  opposite  the  place  where  the  colon  is  adherent,  are  found 
two  nodules  about  the  size  of  a  nut.  These  are  white  in  color  and  firm  to  touch.  One  is 
covered  by  the  mucosa,  but  the  other  has  ulcerated. 

The  liver  is  enlarged.  On  the  surface  are  scattered  firm  white  nodules  varying  in  size 
from  that  of  a  millet-seed  to  a  pea.  Cross-section  reveals  a  whitish-gray  tumor  in  the 
liver  substance,  which  measures  7  cm.  in  thickness  and  12  cm.  in  width.  In  the  po.sterior 
part  of  the  left  hemisphere  of  the  cerebellum  is  a  round,  semisolid  tumor,  4.5  cm.  in  diameter. 
The  rest  of  the  organs  are  unchanged. 

In  cross-section  of  the  stomach  the  tumors  are  seen  plainly  to  have  extended  from  the 
outside  inward,  because  they  have  pushed  the  muscularis  toward  the  stomach  cavity, 
forming  an  arch  with  the  convexity  inward.  This  has  then  been  penetrated  by  the  in- 
vading cells,  which  have  advanced  to  the  submucosa  and  finally  to  the  mucosa. 

Location 

The  pylorus  has  always  been  considered  the  most  favorite  seat  for 
cancer.  This  is  based  on  the  fact  that  half  or  more  of  all  cancers  of  the 
stomach  occur  here.  But  older  writers  consider  the  cardia  to  come  next 
in  frequency.     This  idea,  perhaps,  was  based  on  speculative  grounds, 

*  Handbuch  der  patholog.  Anat.,  Berlin,  1868,  p.  191. 

tThe  names  used  in  the  original  for  various  forms  of  carcinoma  have  not  been 
changed. 
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since  the  pylorus  and  the  cardia  are  functionally  analogous,  and  perhaps 
also  on  statistics  which  cited  only  the  most  interesting  cases. 

As  soon  as  larger  statistics  became  accessible  it  became  evident  that 
the  lesser  curvature  comes  next  in  frequency.  Lebert*  first  called  at- 
tention to  this  fact.  In  order  to  get  a  clear  idea  of  the  frequency  with 
which  carcinoma  occurs  in  any  part  of  the  stomach  I  have  collected  all  the 
accessible  statistics  and  arranged  them  as  given  below.  From  this  it  is 
plain  that  the  order  of  frequency  is  as  follows :  Pylorus,  lesser  curvature, 
cardia,  the  posterior  wall  of  the  body  of  the  stomach,  the  greater  curva- 
ture, the  fundus,  the  entire  organ,  and  finally  the  anterior  wall. 

1.  In  19  of  my  30  cases  the  tumor  was  located  at  the  pylorus.  This 
makes  63  per  cent.,  which  is  a  somewhat  higher  percentage  than  the 
figures  obtained  from  the  collected  statistics.     These  give  60.7  per  cent. 

Cancer  of  the  pylorus  has  a  tendency  to  spread  toward  the  lesser 
curvature.  This  was  observed  in  9  out  of  Lebert's  34  cases.  The 
tumor  often  forms  a  complete  ring,  extending  around  the  pars  pylorica 
(Kohler,  Forster),  and  this  was  the  case  in  five  of  my  own  cases.  The 
various  walls  and  parts  of  the  pylorus  show  some  degree  of  difference  as 
regards  frequency  of  occurrence.  Kohler  considers  the  posterior  wall 
to  be  the  most  frequent  site.  According  to  him  the  malignant  cells 
extend  from  the  pylorus  along  the  lesser  curvature,  and  from  this  over 
the  anterior  and  posterior  wall,  with  special  preference  for  the  posterior. 
My  eases  did  not  correspond  exactly  to  this  scheme.  While  the  pos- 
terior wall  was  attacked  most  frequently, — 17  of  19  cases, — the  origin 
was  neither  the  lesser  curvature  nor  the  pylorus.  The  growth  had  ap- 
parently started  on  the  posterior  wall.  Next  in  frequency  comes  the 
upper  wall  or  curvature,  from  which  the  carcinoma  sprung  in  five  in- 
stances, whereas  the  anterior  and  the  lower  walls  were  only  involved 
primarily  once. 

The  great  majority  of  carcinomata  of  the  pyloric  end  stop  abruptly 
at  the  sphincter.  Extension  into  the  duodenum  is  rare.  Rokitanskyf 
and  ForsterJ  state  that  the  circular  medullary  carcinoma  stops  abruptly 
at  the  margin  of  the  pylorus  and  never  extends  to  the  duodenum.  Le- 
bert noted  1  case  out  of  34  in  which  the  cancer  of  the  pylorus  extended 
into  the  duodenum. 

In  my  cases  the  relation  of  the  malignant  growth  to  the  sphincter  of 
the  pylorus  was  as  follows:  In  8  instances  the  carcinomatous  growth 
failed  to  reach  the  pyloric  ring,  but  extended  to  within  1  to  2  cm.  of  it; 
7  times  the  carcinoma  mass  stopped  at  or  in  the  sphincter.  In  these 
cases  the  pylorus,  though  changed,  could  readily  be  recognized.  Once 
the  sphincter  was  buried  in  the  tumor  mass,  and  in  3  cases  the  duodenum 
was  involved.  The  condition  found  in  these  3  cases  was  as  follows:  In 
the  first  instance  the  tumor  was  circular,  semisolid,  and  ulcerated — a 
mixture  of  cylindric  and  medullary  carcinoma.  The  ulceration  stopped 
at  the  pylorus,  but  in  the  neighboring  duodenum  the  mucosa  was  in- 

*  Loc.  cit.,  p.  463. 

t  Lehrbuch  der  pathologischen  Anatomic,  Vienna,  1861,  p.  175. 

X  Loc.  cit.,  p.  74. 
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filtrated  with  a  flat,  soft,  grayish  growth  for  a  radius  of  2  cm.  In  the 
second  case  an  ulcerated  cylindric  epithelioma,  measuring  7  cm.  in 
diameter,  was  located  on  the  posterior  wall  of  the  pars  pylorica.  The 
edge  of  the  ulcer  consisted  of  the  infiltrated  muscularis  and  submucosa. 
This  infiltration  extended  about  1  cm.  into  the  duodenum.  In  the  third 
case  a  flat,  ulcerated  medullary  carcinoma,  7  cm.  in  diameter,  was  located 
on  the  lower  part  of  the  anterior  wall  of  the  pylorus.  At  the  edge  of  this 
tumor  were  found  circumscribed  infiltrations,  situated  partly  in  the 
submucosa  and  partly  in  the  mucosa.  The  pyloric  sphincter  and  1 J^^  cm. 
of  the  neighboring  duodenum  were  infiltrated.  This  thickening  was 
most  marked  in  the  mucosa,  which  formed  a  soft,  whitish  mass,  3  to  5 
cm.  thick,  movable  on  the  muscularis,  which  here  measured  2  mm.  The 
lymph-nodes  of  the  submucosa  were  infiltrated  with  cancer  masses. 

The  most  important  functional  sequela  of  carcinoma  of  the  pylorus 
is  stenosis.  This  was  present  11  times  in  my  19  cases.  In  5  the  stenosis 
was  so  slight  that  the  ring  admitted  one  or  two  fingers;  5  showed  a  more 
marked  degree,  so  that  the  sphincter  admitted  only  the  tip  of  a  finger, 
and  in  one  case  there  was  a  complete  stenosis.  Lebert  observed  a 
moderate  degree  of  stenosis  in  12  of  his  34  cases,  which  is  about  the  same 
proportion  as  I  found  (one-third).  In  the  more  solid  chronic  forms 
stenosis  is  brought  about  through  retraction  of  the  pyloric  antrum;  the 
softer  tumors  may  produce  the  same  effect  through  a  simple  occlusion. 
Lebert  reports  an  instance  in  which  an  encephaloid  carcinoma  formed  a 
sort  of  a  valvular  structure  in  front  of  the  pyloric  opening.  As  a  rule, 
however,  both  the  retraction  and  the  occlusion  aid  in  the  production  of 
stenosis.  Sometimes  the  stenosis  is  brought  about  by  larger,  soft  growths 
on  the  edge  of  a  chronic,  slow-growing,  firmer  carcinoma.  These 
soft,  fast-growing  tumors  at  times  produce  marked  degrees  of  stenosis, 
as  seen  from  the  case  cited  below.     Here  the  stenosis  was  water-tight. 

Case  II. — Large-cell  medullary  carcinoma  on  a  scirrhous  basis.  Firm  ulcerating  tumor 
in  the  pars  pylorica.  Between  the  ulcer  and  the  sphincter  of  the  pylorus  is  a  soft,  medullary 
tumor  tciih  a  rich  blood-supply.  This  has  completely  occluded  the  pylorus.  Dilatation  of  the 
stomach.     The  hepatic  glands  are  carcinomatous. 

Andreas  Larsen,  pauper,  sixty-one  years  old.  Autopsy  May  28th,  thirteen  hours  after 
death.  There  is  no  free  fluid  in  the  peritoneal  cavity.  The  peritoneum  is  normal.  The 
stomach  is  markedly  dilated.  The  greater  curvature  measures  98  cm.,  and  the  lesser  50 
cm.  The  height  at  the  junction  of  the  fundus  and  the  body  is  34  cm.  The  stomach  oc- 
cupies the  entire  left  hypochondrium  and  half  of  the  adjacent  epigastrium.  Its  capacity 
is  3000  c.c.  The  pyloric  end  has  the  feel  of  a  large  round,  firm  nodule  when  the  stomach  is 
filled  with  water.  None  of  this  passes  through  the  pylorus.  This  is  due  to  a  soft  spheric 
tumor,  8  cm.  in  diameter,  which  has  a  broad,  firm  base  and  a  roughened  surface.  This 
occludes  the  highly  dilated  pyloric  end  completely,  and  extends  into  the  duodenum.  The 
pyloric  sphincter  is  lacking,  having  been  absorbed  by  the  growth.  The  most  prominent 
part  of  the  tumor  is  ulcerated.  On  its  surface  otherwise  it  is  covered  with  mucous  mem- 
brane. A  whitish  thickening  of  the  mucosa  extends  from  the  tumor  7  to  8  cm.  into  the 
surrounding  stomach-wall.  In  this  mass,  on  its  left  side,  is  found  an  irregular  ulcer,  3  cm. 
in  diameter,  having  an  irregular,  dirty  base  and  a  rough,  infiltrated  edge.  In  cross-section 
the  edge  of  this  ulcer  is  seen  to  be  made  up  of  a  whitish,  rather  firm  tissue,  from  which  a 
milky  juice  can  be  scraped.     The  infiltrated  portion  is  from  1  to  Ij^  cm.  in  thickness. 
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The  cut  surface  of  the  round  tumor  is  soft  and  contains  red  spots  (fungus  hematoides). 
The  glands  at  the  hilum  of  the  liver  are  of  walnut  size  and  grayish-white  in  color.  They 
are  rather  soft. 

2.  The  lesser  curvature  comes  next  after  the  pylorus  as  regards  fre- 
quency of  cancer  of  the  stomach;  8,  or  i,  of  my  cases  occurred  here. 
This  same  condition  was  observed  by  Eppinger.  In  Louis  and  Wrany's 
reports  the  frequency  is  slightly  greater,  being  i,  but  Lebert  gives  less, 
i,  and  Brinton  gives  ^.  The  average  of  the  entire  group  is  15.6  per 
cent.  In  my  series  the  left  half  of  the  lesser  curvature  was  the  most 
frequent  site,  being  the  origin  of  the  tumor  in  five  instances. 

The  tumors  here  often  reach  a  considerable  size,  perhaps  because 
stenosis  does  not  occur  as  readily  as  at  the  pyloric  end,  thus  permitting 
the  organ  to  function  longer,  giving  the  patient  a  longer  lease  on  life. 
Lebert  observed  a  tumor  12  cm.  long  and  nearly  as  wide,  and  Eppinger,* 
in  a  man  of  62,  found  an  alveolar  carcinoma  of  the  lesser  curvature, 
which  had  changed  into  a  swelling  as  large  as  a  child's  head.  In  my 
cases  the  tumors  often  spread  out  over  large  areas.  In  5  cases  these  were 
as  large  or  larger  than  an  adult's  flat  hand.  The  largest  masses  develop 
when  the  growth  starts  at  the  lesser  curvature  and  spreads  out  over  the 
anterior  and  posterior  walls,  as  occurred  in  three  of  my  cases.  The  entire 
lesser  curvature  was  ulcerated  in  one  of  these,  and  an  ulcerated  surface 
extended  7  cm.  over  the  posterior  wall  and  7  cm.  over  the  anterior. 
When  the  stomach  is  split  open  and  turned  out,  the  entire  ulcer  often 
appears  as  an  hour-glass-shaped  growth  with  the  narrow  part  in  the 
lesser  curvature.  The  circumference  of  the  stomach  at  the  fundus  is  so 
large  that  carcinoma  perhaps  never  forms  a  complete  ring  around  the 
stomach  at  this  part,  as  occurs  at  the  pyloric  end.  At  times,  however, 
the  spreading  edges  nearly  meet  at  the  larger  curvature.  Thus,  in  one 
of  my  cases  the  advancing  borders  were  only  2  cm.  apart. 

3.  Only  once  did  I  find  an  annular  scirrhus  at  the  cardia.  That 
cancer  of  this  end  of  the  stomach  is  not  quite  so  rare  as  that  is  clear  from 
the  statistics  offered  by  other  observers.  Lebert,  for  instance,  found  the 
cardia  affected  in  yV  of  his  cases.  Dittrich  and  Brinton  give  i.  Wrany 
found  carcinoma  of  the  cardia  in  i,  and  in  Eppinger's  statistics  it 
occurs  as  frequently  as  in  \  of  the  cases.  The  average  then  is  8.6  per 
cent.  The  carcinoma  of  the  cardia  is  not  so  clearly  limited  to  the  stom- 
ach as  is  the  case  when  the  pylorus  is  involved.  On  the  contrary,  it 
often  extends  (Rokitansky)  a  varying  distance  up  the  esophagus.  This 
had  taken  place  in  two  of  Lebert's  and  in  one  of  my  cases.  However, 
the  writers  do  not  agree  concerning  this  point.  Forster,  for  instance, 
holds  that  carcinoma  is  nearly  always  limited  to  the  stomach,  even  in 
this  type.  Carcinoma  of  the  cardia  often  produces  stenosis  either  by 
contraction  or  by  extending  into  the  narrow  esophagus,  producing  oc- 
clusion.    An  instance  of  this  type  is  cited  by  Abercrombief  and  others. 

*  Loc.  cit.,  p.  7. 

t  Pathol,  und  praktische  Untersuchungen  Uber  die  Krankheiten  des  Magens,  etc., 
Bremen,  1830,  p.  87. 
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4.  The  posterior  wall  of  the  stomach  seems  to  be  not  infrequently 
the  seat  of  cafteer.  This  is  especially  brought  out  by  Eppinger's  cases, 
there  being  18  instances  among  his  131  cases.  In  the  collected  statis- 
tics the  posterior  wall  follows  the  cardia  in  order  of  frequency,  its  per- 
centage being  4.7.  As  a  whole,  the  posterior  wall  appears  more  pre- 
disposed toward  cancer  than  the  anterior.  This  is  perhaps  due  to 
mechanical  factors,  since  the  posterior  wall  lies  right  against  the  spinal 
column,  whereas  the  anterior  wall  is  everywhere  in  contact  with  soft 
tissue. 

5.  The  average  percentage  of  the  greater  curvature  and  the  fundus 
is  3.3  per  cent.  This  comparatively  high  percentage  is  also  due  to  Ep- 
pinger's observations.  In  one  of  my  cases  a  cylindric  epithelioma  oc- 
curred in  the  form  of  a  pedunculated  polyp  in  the  fundus. 

6.  Diffuse  forms  of  scirrhus  and  alveolar  carcinoma  occur  in  the  entire 
stomach.  A  comparatively  large  number  of  this  type  have  been  re- 
ported, whereas  only  a  smaller  number  of  cases  of  carcinoma  of  the 
greater  curvature  and  the  fundus  are  recorded.  This  is  not  due  to  the 
comparative  frequency  of  the  two,  but  mostly  to  the  fact  that  the  diffuse 
forms  have  been  more  interesting  than  the  circumscribed,  and  perhaps 
also  to  the  discussion  carried  on  as  to  the  relation  of  cancer  to  hyper- 
trophy of  the  stomach.  The  collected  statistics  bring  out  clearly  how 
rare  the  diffuse  carcinoma  really  is.  It  occurs  in  2.8  per  cent.  One  of 
my  30  cases  was  of  the  diffuse  type. 

7.  Carcinoma  of  the  stomach  is  rarest  on  the  anterior  wall.  It 
occurs  here  in  only  1.8  per  cent.;  in  1.4  per  cent,  it  occurs  on  the  posterior 
and  the  anterior  walls,  and  only  in  1.1  per  cent,  do  several  cancer  nodules 
of  the  same  age  occur  in  the  stomach. 

Form,  Shape,  and  Position  of  Stomach 

Frequently  the  stomach  retains  its  normal  shape  regardless  of  the 
location  of  a  tumor  (Lebert).  The  normal  size  of  the  stomach  is  hard 
to  give,  since  its  cavity  varies  vastly  with  the  degree  of  contraction  of  its 
musculature.  This  has  led  to  the  wide  limit  given  in  figures  showing 
the  normal  capacity  of  the  stomach.  Thus  Sommering*  gives  the  cubic 
content  of  a  non-dilated  stomach  as  varying  between  2500  c.c.  and  5000 
c.c.  According  to  Luschka,t  the  female  stomach  holds  2500  c.c,  and 
the  male,  3200  c.c.  Henle  gives  the  length  as  10  to  12  cm.,  and  Luschka 
says  it  may  reach  30  cm.  Henle  gives  the  depth  as  3  to  4  cm,,  and 
Luschka  as  15  cm.  With  these  measurements  as  a  standard  I  found  the 
stomach  dilated  only  once  in  a  case  of  complete  stenosis  of  the  pylorus. 
In  this  instance  the  organ  measured  50  cm,  in  length,  but  held  only  3000 
c.c.  Hence  its  capacity  was  within  the  normal  limits.  It  must  be  re- 
called, however,  that  in  this  case  the  entire  pyloric  end  was  filled  by  the 
tumor  mass.  Thus  the  dilatation  was  limited  to  the  fundus  and  the 
body  of  the  stomach. 

*  Henle:  Handbuch  der  Eingeweidelehre,  p.  153. 

t  Die  Anatomie  des  menschlichen  Bauches,  1863,  p.  181. 
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It  has  long  been  considered  the  rule  that  the  stomach  is  enlarged 
when  there  is  stenosis  at  the  pylorus,  because  the  accumulating  food 
gradually  increases  the  capacity  of  the  stomach.  Lebert  was  the  first 
to  recognize  that  this  was  by  no  means  a  constant  condition.  Still  he 
found  dilatation  present  in  at  least  one-fourth  of  such  cases.  The 
dilatation  was  slight  in  several  cases,  in  others  more  pronounced,  and  in 
one  of  his  cases  the  stomach  extended  from  the  fifth  rib  to  the  iliac  crest. 
Andral*  cites  another  instance  of  cancerous  infiltration  without  stenosis 
in  which  the  greater  curvature  reached  below  the  symphysis,  and  in 
which  most  of  the  large  and  small  intestines  were  covered  by  the  stomach. 
Such  extreme  degrees  of  dilatation  are  exceedingly  rare.  Less  pro- 
nounced degrees  of  enlargements  of  the  stomach  have  been  so  ambigu- 
ously reported  that  they  cannot  be  depended  on.  How  frequently  the 
organ  is  dilated  in  carcinoma  cannot  be  determined  from  the  records. 
The  musculature  of  the  dilated  stomach  at  times  was  atrophied  and  at 
others  thickened.  A  decreased  capacity  caused  by  retraction  of  the 
organ  is  often  found  in  the  diffuse  forms  of  carcinoma,  when  the  entire 
stomach  is  involved.  This  diminution  may  reach  a  pronounced  degree, 
so  that  the  stomach  may  be  reduced  to  the  size  of  an  ordinary  loop  of 
intestine;  hypertrophy  of  the  wall  reduces  the  lumen  still  more.  An  old 
specimen  from  the  museum  will  illustrate  this: 

Case  III  (Old  Specimen,  Preser\-ed  in  Alcohol). — The  stomach  is  greatly  reduced 
and  shrunken.  It  is  sausage  shaped,  and  about  the  thickness  of  the  small  intestines.  It 
is  14  cm.  long,  and  its  diameter  at  the  fundus  is  6  cm.,  and  that  at  the  pylorus  is  only  33^ 
cm.  The  cavity  of  the  fundus  holds  two  fingers,  and  the  pyloric  lumen  admits  only  the 
little  finger.  A  No.  16  French  catheter  passes  with  difficulty  through  the  pyloric  orifice. 
The  peritoneal  surface  of  the  stomach  is  smooth.  On  the  inner  surface  occur  flat  nodules 
from  the  size  of  a  pea  to  that  of  a  nut,  which  are  more  numerous  at  the  pyloric  end.  The 
entire  stomach-wall  is  diffusely  thickened.  The  wall  at  the  fundus  is  8  mm.  thick,  }/2  mm. 
of  this  comprising  the  serosa;  the  muscularis  is  2  mm.,  the  submucosa,  4.5  mm.,  and  the 
mucosa,  1  mm.  thick.  In  the  pyloric  end  the  wall  is  1  mm.  thicker  than  that  of  the  fundus. 
The  mucosa  appears  as  a  distinct  border,  independent  of  the  tumor  in  the  submucosa. 
A  network  of  white  bundles  is  seen  in  the  muscularis.  Microscopically  the  mass  consists 
of  connective  tissue  with  numerous  elastic  fibers  running  through  it.  The  finer  structure 
cannot  be  made  out  because  of  the  great  age  of  the  specimen. 

The  stomach  is  often  decreased  in  size,  even  in  the  circumscribed 
carcinomata.  There  is  an  old  rule  that  cancer  of  the  cardia  diminishes 
the  size  of  the  stomach,  since  too  little  food  enters.  This  rule  has  not 
been  disproved,  and  in  my  case  of  cancer  in  this  part  of  the  organ  the 
entire  stomach  was  not  larger  than  the  normal  pyloric  antrum.  But 
even  when  the  carcinoma  is  located  on  the  lesser  curvature  or  at  the 
pylorus,  the  capacity  may  be  greatly  reduced.  Thus  the  stomach  held 
only  520  c.c.  in  one  of  my  cases  of  a  circular  carcinoma  at  the  pylorus^ 
In  two  instances  of  carcinoma  of  the  lesser  curvature  the  capacity  was 
respectively  250  and  450  c.c,  and  the  length  of  the  organ  was  reduced  to 
14  and  16  cm.  On  the  whole,  the  stomach  is  more  frequently  reduced 
*  Clinique  Medicale,  vol.  iv,  p.  83. 
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than  increased  in  size  in  cancer.  The  cubic  content  was  less  than  normal 
in  six  of  my  cases,  and  more  than  normal  in  only  one.  Changes  of  shape 
are  frequent  in  carcinoma  of  the  stomach.  Thus  the  organ  is  sausage 
shaped  in  case  of  diffuse  cancers.  When  the  carcinoma  is  at  the  pylorus, 
the  right  half  of  the  stomach  may  be  sausage  shaped  and  the  left  half 
spheric.  Such  was  the  case  in  a  scirrhous  carcinoma  to  be  described 
later.  Again,  Dittrich*  found  the  stomach  changed  into  a  round  struc- 
ture about  the  size  of  an  orange.  The  carcinoma  was  situated  on  the 
lesser  curvature.  This  was  entirely  destroyed,  and  the  cardiac  and  py- 
loric orifices  were  approximated  to  such  a  degree  that  food  passed  from 
the  cardia  directly  into  the  duodenum  without  entering  the  rest  of  the 
stomach,  which  formed  a  sort  of  lateral  dilatation  between  the  two  ap- 
proximated parts  of  the  digestive  canal. 

Carcinoma  of  the  lesser  curvature  extending  over  the  anterior  and 
posterior  walls  is  accompanied  by  contraction,  forming  the  well-known 
hour-glass  stomach.  The  stenosis  thus  produced  rarely  reaches  an  ex- 
treme degree,  since  the  stomach  is  rather  roomy  at  this  point.  As  the 
hour-glass  stomach  is  not  very  common,  I  propose  to  go  into  some  detail 
in  considering  the  two  cases  I  have  had. 

Case  IV. — Carcinoma  with  cells  of  medium  size.  Large  semisolid  ulcerating  tumor  on 
the  left  half  of  the  lesser  curvature.  Stricture  in  the  middle  of  the  stomach.  Soft  medullary 
carcinoma  of  the  hepatic,  the  retroperitoneal,  and  the  esophageal  lymph-glands.  Diffuse 
peritonitis. 

Johan  MUller,  age  forty-nine,  laborer.  Autopsy  September  21,  1872,  twenty-four 
hours  after  death.  The  peritoneal  cavity  contains  370  c.c.  of  a  purulent  fluid.  A  fresh 
fibrinous  coating  is  present  on  the  peritoneal  surface  of  the  small  intestines,  as  well  as  on 
the  parietal  wall  of  the  peritoneum.  The  stomach  is  adherent  to  the  left  lobe  of  the  liver, 
and  contains  1000  c.c.  of  a  grayish  fluid.  The  stomach  is  distinctly  narrowed  at  the  center, 
but  the  stricture  admits  five  fingers  readily.  This  constricting  ring  divides  the  organ  into 
two  nearly  equal  parts.  The  peritoneal  surface  is  free  from  carcinomatous  growths. 
Along  the  lesser  curvature  is  found  a  carcinomatous  ulcerated  tumor,  9  cm.  long.  It 
extends  5}^  cm.  down  over  the  posterior  wall  and  3  cm.  over  the  anterior,  and  from  the 
rough,  somewhat  stenosed  cardiac  orifice  to  half-way  between  the  cardia  and  the  pylorus, 
so  that  the  right  edge  of  the  tumor  reaches  to  within  6  to  7  cm.  of  the  pyloric  sphincter. 
There  is  a  sm.all  tumor  in  the  neighboring  o'mentum.  The  mucosa  surrounding  the  ulcer 
is  thin  and  pale,  without  signs  of  cancerous  infiltration. 

A  more  pronounced  constriction  in  the  middle  of  the  stomach  oc- 
curred in  the  following  case: 

C.\SE  V. — Mixed  "cylinder-cancroid"  and  carcinoma.  Semisolid,  very  large,  ulcerated 
tumor,  occupying  almost  the  entire  lesser  curvature  and  extending  far  out  over  the  anterior  and 
posterior  walls  of  the  stomach.  The  floor  of  the  ulcer  is  even  and  firm.  Constriction  in  the 
middle  of  the  stomach.  Mixed  carcinoma  in  the  hepatic  glands  and  in  the  liver.  Miliary 
carcinoma  of  the  peritoneum. 

Sophie  I^rsen,  fifty-nine  years  old,  widow.  Autopsy  December  30,  1871,  twenty-four 
hours  after  death.  The  stomach  is  hour-glass  shaped,  due  to  a  constriction  at  the  very 
center  of  the  organ.     The  constricted  part  barely  admits  two  fingers.     Along  the  external 

*  Prag.  Vierteljahresschr.,  1846,  vol.  iv,  p.  168. 
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surface  of  the  lesser  curvature  is  an  irregular  mass  of  tumors  varying  in  size  from  a  pinhead 
to  a  walnut.  These  appear  as  white  nodules  on  a  red  background — the  injected  peri- 
toneum. From  the  lesser  curvature  the  tumors  have  extended  into  the  lesser  omentum 
and  the  hepatic  glands.  The  bile-passages  are  open,  but  on  the  neck  of  the  gall-bladder  is  a 
white,  pea-sized,  soft,  and  freely  movable  tumor.  When  the  stomach  is  laid  open,  a  large 
ulcerated  carcinomatous  tumor  is  seen  to  occupy  nearly-  the  entire  lesser  curvature.  It 
has  spread  5  cm.  over  both  anterior  and  posterior  walls,  so  far  that  the  edges  are 
separated  by  only  2  cm.  of  comparatively  normal  mucosa,  in  which  are  found  numerous 
pea-sized  nodules  at  the  periphery  of  the  advancing  tumor. 

Very  marked  changes  of  position  are  not  to  be  expected  in  an  organ 
situated  like  the  stomach.  The  cardia  is  fixed,  and  the  pylorus  and  duo- 
denum have  but  very  limited  motion.  However,  carcinoma  of  the 
pylorus  may,  by  its  weight,  either  pull  the  pyloric  end  down  into  the 
abdomen,  or,  what  is  more  frequently  the  case,  may  slide  it  down  over 
the  left  side  of  the  inner  surface  of  the  spinal  column.  These  movements 
are  possible  only  when  the  pyloric  end  is  free  from  adhesions.  By  this 
movement  the  pylorus  is  made  to  lie  directly  below  the  cardia,  and  con- 
sequently the  stomach  has  a  perpendicular,  instead  of  a  transverse, 
position.  This  condition  was  first  noted  by  Notta,*  who  found  an  in- 
stance where  the  cancerous  pylorus  had  sunk  down  to  the  edge  of  the 
true  pelvis  and  was  compressing  the  iliac  vessels.  The  lengthened  lesser 
curvature  ran  perpendicularly  and  nearly  parallel  to  the  greater  curva- 
ture. In  my  series  there  occurred  four  instances  of  carcinoma  of  the 
pylorus  in  which  the  stomach  was  more  or  less  perpendicularly  situated, 
because  the  pylorus  had  slid  to  the  left  without  sinking  to  any  degree. 
Only  once  did  I  find  the  lesser  curvature  lengthened  to  any  considerable 
extent  (20  cm.).  This  occurred  in  a  case  of  adenocarcinoma  of  the  pos- 
terior wall  of  the  pylorus.  This  had  slid  down  on  the  left  side  so  that 
the  tumor  was  felt  during  life  in  the  left  hypochondrium.  But  the 
lengthening  of  the  curvature  was  not  so  much  due  to  a  sinking  down  of 
the  pylorus,  as  it  had  come  about  through  the  large  tumors  of  the  lymph- 
glands  behind  the  pylorus  over  which  the  lesser  curvature  had  to  pass. 

The  Mucous  Membrane  of  the  Stomach 

The  mucous  membrane  not  involved  in  carcinoma  of  the  stomach  is 
often  the  seat  of  a  more  or  less  marked  chronic  catarrh.  The  mucosa  is 
either  thinner  than  normal  and  atrophied,  or  diffusely  thickened,  with 
a  pronounced  "etat  mamelonne,"  and  with  or  without  diffuse  pigmenta- 
tion (Lebert,t  KohlerJ).  Fenwick§  has  studied  the  minute  changes  in 
the  mucosa  in  five  cases  of  carcinoma  of  the  stomach.  He  found  the 
glands  more  or  less  abnormal  in  all.  The  cells  were  either  granular,  or 
changed  into  granular  masses,  the  cell  outlines  being  lost,  and  in  a  few 
cases  they  had  been  entirely  displaced  by  connective  tissue.  Fenwick 
believes  the  mucous  membrane  to  be  more  or  less  changed  in  all  cases  of 
carcinoma  of  this  organ. 

*LebertandK6hler:  Loc.cit.  f  ioc.  ci<.,  p.  471.  J  ioc.  ct7.,  p.  285. 

§  The  Morbid  States  of  the  Stomach  and  Duodenum,  London,  1868,  p.  344. 
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I  have  examined  the  stomach  mucosa  of  20  cases,  and  found  the  fol- 
lowing conditions: 

The  mucosa  appeared  healthy  and  of  normal  thickness  in  7  cases.  In 
4  of  these  the  glands  were  unchanged,  but  the  gland-cells  of  the  remaining 
3  were  granular.  In  4  instances  there  was  a  softening  of  the  mucosa, 
which,  however,  looked  like  postmortem  changes.  The  mucosa  of  4 
of  my  cases  was  atrophied  and  anemic.  The  gland-cells  of  1  of  these 
were  unchanged,  but  in  the  other  3  the  glands  were  few,  indistinct,  and 
often  contained  a  granular  debris  without  distinct  cells.  In  1  case  the 
mucosa  was  atrophied  and  diffusely  pigmented.  Glands  could  be  made 
out  with  difficulty  in  this  instance.  All  that  could  be  found  were  a  few 
scattered  gland  fundi  filled  with  granular  debris.  The  mucosa  was 
thickened  in  2  cases.  In  both  of  these  the  glands  were  normal.  Three 
times  I  found  the  mucosa  thickened  and  diffusely  pigmented.  In  1  of 
these  the  glands  were  unchanged,  but  in  the  other  2  the  glands,  though 
distinguishable,  were  changed  so  that  the  gland-cells  were  highly  granular 
in  1  and  changed  to  detritus  in  the  other. 

It  is  difficult  or,  more  correctly,  impossible  to  decide  how  great  a 
factor  the  postmortem  changes  which  occur  early  play  in  the  production 
of  the  granular  appearance  of  the  gland-cells,  because  the  secreting  cells 
are  very  sensitive  and  rapidly  undergo  degeneration.  But  the  existing 
atrophy  is  a  definite  pathologic  change.  When  the  glands  are  not  visible 
even  as  dilated  spaces  filled  with  detritus,  one  is,  without  doubt,  dealing 
with  changes  present  prior  to  death.  There  is  every  reason  to  believe 
that  atrophy  was  present  during  life  in  the  cases  where  a  granular  debris 
was  present  in  place  of  the  glands.  But  too  much  importance  must  not 
be  placed  on  the  granular  appearance  of  the  gland-cells.  Leaving  such 
changes  out  of  consideration,  there  still  remain  five  cases  in  which  the 
glands  were  more  or  less  atrophied,  but  against  these  stand  three  cases 
in  which  both  the  mucosa  and  the  glands  were  normal,  both  in  appear- 
ance and  in  structure.  For  this  reason  I  cannot  agree  with  Fen  wick, 
who  claims  that  changes  are  present  in  all  cases  of  carcinoma  of  the 
stomach. 

Adhesions 

Adhesions  to  the  neighboring  organs  play  an  important  and  benefi- 
cent part  in  the  otherwise  sad  drama  of  carcinoma  of  the  stomach,  be- 
cause they  hinder  or  prevent  perforations  into  the  large  peritoneal  cavity. 
The  stomach  may  become  adherent  to  any  one  of  the  surrounding  organs. 
The  particular  one  depends  entirely  on  the  location  of  the  tumor,  since 
adhesions  outside  of  its  immediate  locality  are  very  rare.  This  is  due  to 
the  fact  that  the  chronic  irritation  causing  the  formation  of  the  exudate 
is  rarely  violent  enough  to  cause  inflammation  outside  of  the  periphery 
of  the  carcinoma.  Adhesions  rarely  form  before  the  carcinoma  has 
entered  or  gone  through  the  muscularis. 

Because  of  the  relation  of  the  stomach  to  other  organs,  exudate  on 
the  anterior  wall  forms  adhesions  to  the  liver — most  frequently  to  the 
left  lobe.     The  posterior  wall  will  form  adhesions  to  the  pancreas  and 
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the  posterior  wall  of  the  lesser  peritoneal  cavity;  the  fundus  becomes  ad- 
herent to  the  spleen  and  the  diaphragm,  and  the  greater  curvature  ad- 
heres to  some  part  of  the  intestine — most  frequently  to  the  transverse 
colon.  When  some  writers  mention  adhesions  to  the  mesentery  as  being 
of  frequent  occurrence,  this  appears  to  me  to  be  more  or  less  incorrect, 
because  the  larger  omentum  is  normally  fastened  to  the  stomach.  When 
this,  through  the  presence  of  a  malignant  tumor,  is  made  to  contract,  and 
is  pulled  toward  the  greater  curvature,  it  is  principally  the  connection  of 
these  two  organs  that  forms  the  adhesions. 

It  is  generally  recognized  that  the  stomach  most  often  becomes  ad- 
herent to  the  left  lobe  of  the  liver.  Lebert  found  such  a  condition  present 
in  12  of  20  cases.  The  pancreas  comes  next  in  order  of  frequency.  It 
was  adherent  in  7  of  20  cases.  This  does  not  correspond  exactly  with 
the  frequency  according  to  location  since,  as  has  been  mentioned,  car- 
cinoma occurs  more  often  on  the  posterior  wall  than  on  the  anterior. 
In  my  30  cases  the  stomach  was  adherent  to  the  pancreas  in  6  instances, 
and  only  in  4  to  the  left  lobe  of  the  liver. 

Carcinoma  of  the  lesser  curvature  extending  on  to  the  anterior  and 
posterior  walls  was  accompanied  with  adhesions  in  the  majority  of  my 
cases,  namely,  in  6  of  8.  Twice  the  stomach  was  fastened  to  the  pancreas 
alone,  twice  to  the  left  lobe  of  the  liver,  and  twice  to  both  these  organs. 
One  of  the  cases  without  adhesions  terminated  in  perforation  and  sub- 
sequent death  from  peritonitis.  The  other  led  to  a  pronounced  car- 
cinoma of  the  liver,  killing  the  patient  at  an  early  stage  of  the  disease. 

Carcinoma  near  the  pylorus  seemed  less  apt  to  produce  adhesions  in 
my  cases.  Thus  adhesions  were  found  in  only  3  of  18  cases.  In  1  of 
these  the  stomach  adhered  to  the  transverse  colon;  in  another,  to  the 
pancreas;  and  in  the  third,  to  the  left  lobe  of  the  liver.  The  compara- 
tive rarity  of  adhesions  in  carcinoma  at  the  pyloric  end  is  doubtlessly  due 
to  the  fact  that  this  end  is  more  movable  than  the  lesser  curvature,  and 
the  slight  motion  of  this  part  may  be  still  more  restricted  by  tumors 
in  the  gastrohepatic  ligament.  These  lead  to  a  contraction  lacing  the 
stomach  tighter  to  the  hilum  of  the  liver. 

Complications  and  Sequelae 

Some  of  these  are  closely  connected  with  the  carcinoma  and  the 
changes  produced  by  it,  others  are  more  distantly  related  to  the  malig- 
nant growths  and  may  be  purely  accidental. 

Abnormal  communications  between  the  stomach  and  other  organs 
must  be  ranked  first  among  the  direct  sequelae  of  carcinoma.  It  is  by 
no  means  rare  that  the  destruction  of  carcinomatous  tissue  continues 
into  an  adherent  neighboring  organ,  producing  a  fistula. 

A  passage  between  the  pylorus  and  the  transverse  colon  was  found  6 
times  in  Dittrich's  160  cases,  and  once  in  20  by  Lebert.  This  condition 
must  be  suspected  when,  during  the  course  of  the  disease,  fecal  vomiting 
occurs.     Ulmer*  who  bases  his  views  on  one  case,  considers  such  an  un- 

*"Einige  Worte  iiber  Magenkrebs,"  Wiirtemb.  med.  Correspondenzblatt,  1852, 
Jahresber.  1852,  vol.  iv,  p.  295. 
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natural  communication  to  have  a  beneficent  effect  on  the  course  of  the 
disease,  by  removing  the  effects  of  stenosis  at  the  pylorus  and  permitting 
food  to  pass  directly  into  the  larger  intestines. 

Fistulous  communication  between  the  stomach  and  the  pylorus  is 
most  frequently  due  to  carcinoma.  Murchison*  has  collected  33  cases 
of  fistulous  formation  between  the  stomach  and  the  colon;  20  of  these 
were  due  to  carcinoma;  8  of  the  remaining  were  caused  by  gastric  ulcer; 
1  was  due  to  carcinoma  of  the  colon;  2  to  ulcer  of  the  colon,  and  2  were 
produced  by  an  abscess  in  the  abdominal  wall  rupturing  both  into  the 
stomach  and  into  the  colon.  According  to  Murchison,  the  symptoms  of 
this  condition  are  fecal  vomiting,  foul  breath,  and  the  passage  of  undi- 
gested food  per  rectum.  I  found  no  abnormal  communication  between 
the  stomach  and  the  colon  in  my  cases. 

Fistulous  connection  between  the  stomach  and  part  of  the  small 
intestines  is  much  rarer  than  that  between  the  colon  and  the  stomach 
(Rampoldf),  but  it  may  occur  with  the  duodenum  at  its  junction  with 
the  jejunum  (Cruveilhier|) . 

Rupture  into  the  peritoneal  cavity  is  not  rare.  It  occurred  in  3  of 
Lebert's  57  cases,  and  in  7  of  160  according  to  Dittrich.  I  found  this 
condition  present  twice — once  through  a  semisolid  ulcerated  tumor  of  a 
mixed  type,  located  on  the  upper  wall  of  the  pyloric  end.  The  floor  of 
the  ulcer  was  made  up  of  cancerous  tissue,  and  in  the  center  of  this  was 
a  pea-sized  opening  with  smooth  edges.  The  other  instance  was  an 
ulcerated  scirrhous  carcinoma  on  the  lesser  curvature,  extending  over 
both  the  anterior  and  the  posterior  walls.  At  the  bottom  of  this  ulcer, 
on  the  anterior  wall,  was  an  opening  1  cm.  in  diameter.  Rupture  of  the 
floor  of  the  ulcer  may  at  times  be  caused  by  mechanical  factors.  Wil- 
liams! cites  a  case  in  which  the  perforation  took  place  while  he  was  mak- 
ing the  patient  sit  up  in  bed.  Just  as  the  patient  sat  up  he  heard  a  sound 
which  he  considered  was  caused  by  the  perforation. 

Fistulse  between  the  stomach  and  the  left  lung  are  very  rare,  but  may 
be  established  when  perforation  of  the  diaphragm  occurs  (Lebert  and 
Andral). 

Perforation  of  the  abdominal  wall  is  also  very  rare.  Dittrich  ob- 
served this  once,  and  Murchison ||  found  a  medullary  carcinoma  of  the 
stomach  connected  with  an  abscess  which  had  broken  through  the  skin 
in  the  region  of  the  umbilicus. 

Peritonitis  without  perforation  occurs  in  a  number  of  patients  with 
carcinoma  of  the  stomach.  Dittrich**  calls  attention  to  this  condition. 
He  believes  that  the  changes  present  on  the  external  surface  of  the 
stomach  immediately  preceding  the  rupture  led  to  peritonitis  in  6  of  his 
160  cases.     But  he  also  found  peritonitis  present  in  8  of  his  cases  without 

*  Lancet,  1857,  vol.  i,  p.  19;  Jahrber.  1857,  vol.  iii,  p.  182. 
t  Kohler:  hoc.  cit.,  p.  283. 

X  Maladies  de  restomae,  Livraison  27,  PI.  I,  Fig.  2,  Texte,  p.  3. 
§  Med.  and  Surg.  Rep.,  1868;  Jahrber.  1868,  vol.  iii,  p.  128. 

II  Transact.  London  Pathol.  Soc,  1869,  vol.  xx,  p.  167;  Jahrber.  1870,  vol.  ii,  p.  308. 
**  Loc.  cit.,  p.  26. 
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signs  of  threatening  perforation.  These,  he  thinks,  are  "dyscrotic." 
Lebert  is  remarkabh'  silent  about  these  forms  of  peritonitis.  Kohler 
holds  this  form  of  peritonitis  to  be  due  to  acute  cachectic  changes  in  the 
organism  produced  by  rapidly  growing  medullary  carcinomata  or  caused 
by  changes  in  the  blood  (anemia).  I  found  peritonitis  without  perfora- 
tion in  2  of  my  cases.  One  of  these  was  a  cylindric  carcinoma  in  the 
pyloric  end,  with  a  soft  node  as  large  as  a  nut  on  the  serous  surface  of  the 
stomach.  A  slight  amount  of  purulent  material  could  be  pressed  into 
the  peritoneal  cavity  from  a  couple  of  small  openings  in  this  nodule,  al- 
though the  openings  were  not  in  direct  communication  with  the  stomach 
cavity.  This  instance  must  be  considered  analogous  with  those  ob- 
served by  Dittrich  in  which  perforation  was  imminent.  My  second  case 
was  the  carcinoma  on  the  lesser  curvature  mentioned  above  (Case  IV), 
in  which  peritonitis  seemed  to  be  caused  by  the  large  metastatic  nodules 
in  the  hepatic  glands. 

Ascites  is  frequent.  It  was  present  in  10  of  my  cases.  In  5  instances 
the  amount  exceeded  1000  c.c.  In  6  the  ascites  was  due  to  multiple 
carcinomatous  growths  in  the  peritoneum.  Fluid  in  the  peritoneal 
cavity  was  present  4  times  without  malignant  growths  in  the  peritoneum. 
The  retroperitoneal  glands  were  carcinomatous  in  2  of  these,  1  had  malig- 
nant thrombosis  of  the  portal  vein,  and  there  was  no  local  cause  for  the 
ascites  in  the  tenth. 

Hemorrhage  into  the  peritoneal  cavity  is  not  common.  It  comes 
from  highly  vascular  tumors  in  which  the  serosa  is  destroyed.  It  may 
at  times  become  serious  enough  to  cause  death,  as  in  the  following  case: 

Case  VI. — Medullary  carcinoma.  Small,  soft,  ulcerated  tumor  in  the  •pyloric  end,  close 
to  lesser  curvature.  A  walnut-sized  soft  vascular  tumor  (fungus  hematoides)  between  the  serosa 
and  the  muscularis  in  the  pyloric  end  of  the  stomach.  This  has  broken  through  the  peritoneal 
coat  and  caused  a  considerable  amount  of  hemorrhage  info  the  peritoneal  cavity.  Large  soft 
tumors  in  the  liver.  Smaller  nodules  in  the  omentum;  carcinomatous  degeneration  of  the 
lymph-glands  of  the  lesser  curvature. 

Niels  Johansen,  forty-four  years  old,  laborer.  Autopsy  April  20,  1872,  twenty-four 
hours  after  death.  A  small  amount  of  fluid  was  detected  in  the  peritoneal  cavity  a  few 
weeks  prior  to  death.  This  increased  greatly  during  his  last  days.  In  the  peritoneal 
cavity  two  quarts  of  liquid  blood,  which  contains  red  and  white  cells  in  normal  proportions 
and  is  free  from  other  formed  elements. 

The  stomach  is  of  normal  size  and  shape;  the  pyloric  end  is  not  constricted  to  any 
marked  degree,  although  a  round,  flat,  ulcerated  tumor  of  soft  consistence  and  yellowish- 
gray  color  is  situated  on  the  anterior  surface  near  the  lesser  curvature,  and  about  2  cm. 
from  the  pylorus.  This  tumor  is  2  cm.  in  diameter  and  IK  ^m-  in  height.  It  originates 
in  the  wall,  and  rises  perpendicularly  up  from  the  mucosa.  The  ulcerated  surface  is 
covered  with  irregular  shreds  and  villi,  between  which  are  small,  pale-red  coagula.  On  the 
serosa  opposite  this  tumor  is  a  group  of  yellowish-gray  nodules,  varying  in  size  from  a  pin- 
head  to  that  of  a  hempseed.  There  is  a  soft,  dark-red,  walnut-sized  tumor  on  the  posterior 
wall  of  the  stomach.  The  surface  of  this  is  roughened  here  and  there,  but  otherwise  cov- 
ered with  peritoneum.  The  cut  surface  simulates  a  coagulum.  The  tumor  is  situated  in 
the  connective  tissue  between  the  serosa  and  the  muscularis.  It  is  loosely  adherent  to  the 
normal  muscularis.  The  mucosa  is  unchanged.  The  liver  is  changed  into  a  nodular  mass. 
On  its  surface  are  numerous  soft,  semispheric  tumors,  of  a  yellowish-gray  color,  and  varying 
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in  size  up  to  that  of  goose-eggs.  Some  of  these  fluctuate.  The  liver  tissue  makes  up  but 
a  small  part  of  the  liver  mass,  which  is  31  cm.  wide,  28  cm.  vertically,  11  cm.  anteroposte- 
riorly,  and  weighs  about  6  kilos.  Near  the  gall-bladder  is  a  nodule  as  large  as  a  goose-egg, 
having  a  rough  surface,  covered  with  petechiae.  This  is  loosely  adherent  to  the  transverse 
colon. 

Icterus  occurs  at  times.  It  is  due  either  to  compression  of  the  gall- 
passages  by  carcinomatous  lymph-nodes,  or  to  carcinoma  of  the  passages 
themselves.  In  one  of  my  cases  carcinomatous  glands  at  the  hilum  of 
the  liver  compressed  the  ducts,  and  in  another  case  a  part  of  the  gall- 
bladder, the  cystic  duct,  and  the  ductus  choledochus  were  changed  into 
a  whitish-gray  mass,  2  to  4  mm.  thick,  by  carcinomatous  infiltration,  the 
lumen  being  entirely  obliterated,  making  the  passage  of  bile  impossible. 

Granular  and  fatty  degeneration  of  the  myocardium  is  not  unusual 
in  persons  suffering  from  carcinoma.  E.  Vagner*  observed  that  about 
one-sixth  of  ulcerating  carcinomata  of  any  part  of  the  body  lead  to  fatty 
changes  in  the  heart.  I  found  fatty  degeneration  of  the  heart  in  9  of 
my  cases.  In  2  the  carcinoma  of  the  stomach  was  uncomplicated  by  any 
other  disease,  but  of  the  7  others,  1  had  adhesive  pericarditis,  2  had 
icterus,  1  peritonitis,  1  a  large  abscess  between  esophagus  and  the  trachea, 
1  suffered  from  lobar  pneumonia,  and  the  seventh  had  parenchymatous 
nephritis.  I  cite  these  complications  because  they  alone  might  produce 
granular  degeneration.  This  precaution  has  not  been  taken  by  Vagner 
in  the  two  cases  of  carcinoma  of  the  uterus  where  fatty  changes  were  present 
in  the  heart,  for  both  of  these  had  diffuse  peritonitis.  Just  how  great  a 
percentage  of  his  cases  showing  fatty  degeneration  of  the  heart  were  com- 
plicated by  diseases  other  than  carcinoma  is  hard  to  estimate,  but  the 
carcinoma  probably  has  a  less  severe  influence  on  the  heart  than  he  has 
indicated.  Still,  my  two  cases  of  uncomplicated  malignant  growth  of  the 
stomach  clearly  indicate  that  carcinoma  can  produce  fatty  changes  in 
the  heart. 

Marantic  thrombosis  of  the  large  veins  is  not  a  rare  complication  of 
carcinoma.  Dittrich  found  thrombi  in  the  veins  of  the  lower  extremities 
in  nine  cases,  and  of  the  transverse  sinus  twice.  One  of  my  cases  had 
thrombosis  of  both  crural  veins,  2  had  thrombi  in  the  crural  vein  and 
in  the  inferior  vena  cava,  and  1  of  the  portal  vein. 

Lobar  pneumonia,  which  Dittrich  looks  upon  as  a  secondary  disease, 
occurs  frequently.  Thus  it  was  found  in  5  of  my  cases.  In  2  in- 
stances it  was  bilateral.  I  fail  to  see  any  etiologic  relation  between  these 
two  diseases,  although  the  frequency  of  secondary  pneumonia  does  indi- 
cate that  such  exist,  since  one-sixth  of  my  cases  had  pneumonia;  but 
other  observers  fail  to  find  such  a  high  percentage.  Thus  Dittrich  found 
only  5  instances  of  secondary  pneumonia,  i.  e.,  1  in  every  31  cases,  and 
Lebert  saw  only  1  in  57, 

Secondary  croupous  processes  in  the  large  intestines  may  readily  be 

conceived  as  having  a  connection  with  carcinoma  of  the  stomach,  since 

gangrenous  decomposition  products  might  cause  this  by  their  passage 

through  the  bowel.     Dittrich  was  the  first  to  call  attention  to  this 

*  Die  Fettraetamorphose  d.  Herzfleisches,  Leipsic,  1864,  p.  113. 
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sequel,  of  which  he  found  16  instances.  It  is  doubtful,  however,  if  the 
cause  of  croupous  colitis  is  to  be  found  in  the  carcinoma,  because  neither 
Lebert  nor  I  found  a  single  instance  of  this  type. 

Simple  catarrhal  enteritis  is  not  rare.  Lebert  emphasized  the  fact 
that  the  large  intestine  is  more  frequently  involved  than  the  small. 
Dittrich  gives  9  cases  of  acute  catarrhal  colitis  and  4  of  ulcerative  folli- 
culitis. The  intestines  were  rarely  involved  in  my  cases.  I  only  saw 
1  instance  of  acute  catarrh  of  the  small  intestines.  Follicular  ulcers 
were  present  both  in  the  large  and  small  intestines  in  one  of  my  cases, 
but  in  this  particular  case  there  was  an  acute  spreading  tuberculosis  of 
the  lung,  hence  the  ulcerative  condition  of  the  bowel  might  easily  be  con- 
nected with  that. 

The  purely  accidental  complications  are  of  little  interest,  with  the 
exception  of  chronic  tuberculosis  of  the  lungs.  It  is  well  known  that 
carcinoma  and  tuberculosis  rarely  occur  together,  and,  according  to  the 
old  notion,  one  of  these  bars  the  others.  Cruveilhier  did  occasionally 
find  them  in  the  same  person,  but  he  thought  they  never  originated 
during  the  same  period.  Martins,*  who  collected  a  number  of  cases  of 
this  nature,  came  to  the  conclusion  that  the  two  diseases  occur  together, 
although  very  rarely.  Thus  only  1  out  of  150  cases  of  carcinoma 
seems  to  be  associated  with  tuberculosis,  and  yet  both  may  start  at  the 
same  time.  In  Martin's  cases  of  this  kind  the  large  majority  of  the 
carcinomata — 9  in  13 — were  located  in  the  stomach.  I  found  the  two 
diseases  present  together  in  1  of  my  cases ;  here  the  tuberculosis  was 
much  more  recent  than  the  carcinoma,  and  had  started  when  the  car- 
cinoma was  at  the  zenith  of  its  growth. 

Other  complications  present  in  my  cases  were  pachymeningitis  in- 
terna, twice,  in  a  woman  seventy  years  old,  who  had  scirrhous  carcinoma 
of  the  pylorus,  and  in  a  woman  fifty-one  years  of  age,  who  had  a  medul- 
lary carcinoma  of  the  pylorus.  Dittrich  considers  this  form  of  menin- 
gitis a  consecutive  disease,  and  holds  it  to  occur  frequently.  But  a  direct 
connection  is  hard  to  find.  Pachymeningitis  is  not  rare  in  older  persons, 
and  it  may  be  that  the  fact  that  both  these  diseases  occur  in  older  people 
is  the  only  real  connection  between  them.  Nephritis  occurred  twice, 
fatty  liver  twice,  scirrhosis  of  the  liver,  bronchitis,  hypostatic  pneu- 
monia, polypus  uteri,  oophoritis,  abscess  between  esophagus  and  trachea, 
and  a  decubital  ulcer,  each  once. 

Origin  and  Development  of  Carcinoma  of  the  Stomach 

(A)  Point  of  Origin. — It  is  hard  to  decide  whether  the  carcinoma  ori- 
ginates in  the  mucosa,  submucosa,  muscularis,  or  serosa,  since  the  early 
stages  of  primary  carcinoma  in  this  organ  can  be  seen  only  in  patients 
dead  from  other  diseases,  and  then  the  disease  is  usually  overlooked.  In 
order  to  decide  this  question  it  is  necessary  to  have  a  large  series  of  carci- 
nomata at  a  very  early  stage,  when  only  one  layer  is  involved.  Ac- 
curate descriptions  of  carcinoma  in  this  stage  are  ndt  found,  largely  be- 

*  Die  Combinationsverhaltnisse  des  Krebses  und  Tuberculose,  Erlangen,  1853. 
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cause  the  malignant  cells  early  infiltrate  the  other  layers.  As  far  as 
volume  goes,  the  largest  tumor  mass  is  nearly  always  in  the  submucosa, 
regardless  of  whether  the  tumor  is  seen  early  or  one  is  looking  at  the  edge 
of  a  carcinomatous  ulcer.  The  mucosa  covering  the  tumor  is  often  not 
thickened,  or  but  slightly  so.  It  is  rarely  more  than  2  mm.  in  thickness, 
even  when  a  tumor  mass  from  6  to  15  mm.  is  present  in  the  submucosa. 
However,  this  difference  in  volume  does  not  indicate  that  the  tumor 
started  in  the  submucosa,  any  more  than  the  fact  that  the  carcinomata 
("cancroids")  of  the  skin  always  are  largest  in  the  subcutaneous  con- 
nective tissue  indicates  that  they  originate  there.  An  erroneous  con- 
clusion of  this  type  is  in  all  likelihood  the  basis  of  the  older  views  as  to 
the  origin  of  carcinoma  of  the  stomach. 

(a)  The  Connective  Tissue. — (1)  The  Submucous. — ^AU  the  older 
writers  (Roux,  Louis,  Cruveilhier,  and  Prus*)  consider  the  submucous 
connective  tissue  to  be  the  most  frequent  point  of  origin  of  the  cancer. 
Rokitanskyt  states  that  scirrhous  and  alveolar  carcinoma  always  ori- 
ginate here,  while  other  forms,  as  the  medullary  carcinomata,  may  begin 
in  the  mucosa.  ForsterJ  holds  that  the  connective  tissue  of  the  mucosa 
and  the  submucosa  oftenest  is  the  beginning  of  cancer,  whereas  the  sub- 
serous tissue  is  rarely  primarily  involved.  Dittrich,§  too,  grants  the 
submucosa  the  highest  frequency,  but  states  there  are  unquestionable 
instances  in  which  cancer  has  originated  in  the  serosa  and  the  subperi- 
toneal connective  tissue. 

2.  The  Subserous  Connective  Tissue. — Contrary  to  Prus||  and  others, 
Dittrich  believes  this  may  be  the  starting-point.  Dittrich,  however, 
cites  but  one  case  against  which  there  can  be  no  objection.  He  found  a 
scirrhous  tumor,  4  mm.  thick,  involving  the  peritoneum  and  the  serosa, 
in  which  the  muscularis  was  2  mm.  thick  and  penetrated  by  white  strings, 
whereas  the  submucosa  and  the  mucosa  were  only  a  trifle  firmer  than 
usual.  But  it  is  certainly  far-fetched  when  Dittrich  gives  a  case  of 
cancer  in  which,  in  addition  to  scirrhous  infiltration  of  the  serosa,  a 
medullary  carcinoma  occurred  in  the  submucosa  and  the  mucosa  as  an 
instance  of  cancer  primary  in  the  outer  coats  of  the  stomach.  It  happens 
that  secondary  growths  of  a  firmer  nature  do  occur  when  a  soft  cancer  is 
present  in  the  layers  internal  to  the  muscularis.  He  himself  realizes  the 
difficulty  of  deciding  where  the  mahgnant  cells  were  first  formed  by 
granting  that  the  point  of  origin  may  be  hard  to  decide  on  when  the  tumor 
of  the  serosa  is  larger  than  the  mass  in  the  submucosa.  It  is  hard  to  see 
just  what  has  made  him  think  the  subserous  connective  tissue  should  be 
the  starting-point  of  the  cancer  in  such  cases.  I  have  never  seen  a  case 
in  which  the  malignancy  might  have  started  outside  the  muscular  layers. 

(6)  Muscularis. — Older  writers,  Andral  and  Louis,**  thought  they 
found  the  muscularis  to  be  the  point  of  origin  of  cancer  in  a  few  cases,  but 

*  Prus:  Loc.  cif.,  p.  48. 

t  I^hrbuch  der  pathol.  Anat.,  1861,  vol.  iii,  pp.  172,  175. 

t  Handbuch  der  pathol.  .\nat.,  1863,  vol.  ii,  p.  74. 

§  Prag.  Vierteljahresschr.,  1848,  vol.  i,  p.  5. 

II  Loc.  eit..  p.  51.  **  Prus:  Loc.  cit.,  p.  49. 
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Dittrich  takes  firm  issue  with  them  by  stating  flatly  that  primary  cancer 
never  occurs  in  the  muscularis.  Up  to  the  present  time  none  has  dis- 
puted his  assertion.  The  muscularis  is,  therefore,  not  the  point  of 
origin,  but  is  always  involved  secondarily,  and  by  extension  of  the  malig- 
nant cells  into  it  from  the  submucosa.  It  was  observed  early  that  the 
muscular  layer  was  thicker  than  normal  and  penetrated  by  trabecule 
under  the  tumor.  In  such  cases  it  becomes  necessary  to  distinguish  be- 
tween a  thickening  due  to  hypertrophy  and  hyperplasia  of  the  muscular 
fibers  and  that  due  to  new-growths  in  the  connective  tissue  between 
them.  These  changes  always,  or  nearly  always,  occur  together, 
and  it  is  often  very  hard  to  decide  just  what  part  each  of  them  plays  in 
the  thickening  of  the  muscular  layer.  Regarding  the  muscular  fibers, 
Rokitansky*  states  that  they  hypertrophy  at  the  beginning  of  malig- 
nancy and  may  reach  a  monstrous  size.  In  cross-section  the  muscularis 
may  appear  as  a  transparent,  reddish,  pale  substance.  The  hypertrophy 
is  followed  by  a  gradual  atrophy  of  the  muscle-fibers  and  a  new  formation 
of  interstitial  connective  tissue.  I  have  never  seen  a  true  hypertrophy 
of  the  muscle-ifibers.  In  a  case  showing  a  very  early  stage  of  develop- 
ment of  carcinoma  I  found,  to  be  sure,  the  muscularis  thickened,  but  the 
interstitial  tissue  was  also  increased.  The  tumor  was  a  round,  cylindric 
carcinoma,  3  cm.  wide  and  8  cm.  high.  In  this  case  the  muscularis  was 
2  to  3  mm.  thick  beneath  the  tumor,  while  in  other  parts  it  measured  only 
1  mm.  The  individual  muscle-fibers  were  not  perceptibly  hypertrophied. 
The  interstitial  connective  tissue  appeared  as  white  septa  between  the 
muscular  bundles.  Microscopically,  these  consisted  of  adult  connective 
tissue  without  granulation  cells  or  carcinomatous  tissue.  The  white 
septa  between  the  muscular  bundles  increase  in  thickness  with  the  further 
development  of  the  cancer,  and  can  then  be  seen  to  consist  of  malignant 
tissue.  In  times  past  there  was  some  dispute  as  to  the  significance  of 
these  septa,  although  Miillert  early  observed  that  they  contained  can- 
cerous cells  both  in  carcinoma  and  alveolar  cancer.  Later  on  Burch| 
claimed  that  the  septa  were  signs  of  hypertrophy,  and  that  Miiller's 
belief,  later  shared  by  Rokitansky,  was  wrong.  The  exact  condition  can 
be  determined  only  by  the  microscope  in  each  individual  case.  It  may 
be  said  to  be  the  rule  that  the  tissue  of  the  septa  corresponds  with  that 
of  the  submucosa  underneath  it,  whether  this  is  the  seat  of  simple  hyper- 
trophy or  of  a  malignant  infiltration.  Cancerous  tissue  always  occurred 
in  the  interstitial  tissue  in  the  completely  developed  carcinomatous 
tumors  that  I  investigated.  In  the  early  case  already  referred  to,  the 
\  septa  consisted  wholly  of  connective  tissue.  It  appears,  therefore,  that 
a  hyperplasia  of  the  interstitial  connective  tissue,  and  perhaps  of  the 
muscularis  as  w  ell,  takes  place  prior  to  the  invasion  of  the  muscularis  by 
cancer-cells.  Then,  as  the  malignant  tumor  develops,  further,  cancer- 
cells  infiltrate  the  interstitial  tissue,  and  the  musculature  is  gradually 
destroyed  as  the  malignant  cells  increase. 

*  Loc.  cit.,  pp.  172  and  173.  t  Krankhaften  Geschwiilste,  Berlin,  1810,  p.  10. 

X  "Ueher  Magenkrebs  und  Hypertrofi  der  Magenhaute,"  Zeitschr.  f.  rationalle  Medi- 
cin,  1849,  vol.  viii,  p.  2. 


54  COLLECTED    WORKS   OF   CHRISTIAN   FENCER,    M.D. 

In  what  way  the  muscular  bundles  are  destroyed  has  not  been  de- 
finitely explained  up  to  the  present  time.  Dittrich*  states  that  it  is 
difficult  in  the  later  stages  of  cancer  to  decide  whether  the  muscular 
bundles  are  forced  aside  by  the  malignant  cells  or  are  destroyed  by  being 
infiltrated  by  cells.  Rokitansky  believes  that  they  undergo  atrophy  due 
to  proliferation  of  the  connective  tissue  between  them,  and  Forster  agrees 
with  him  in  this.  On  the  whole,  however,  writers  so  far  have  paid  but 
scant  attention  to  this  point.  For  this  reason  I  shall  discuss  it  in  some 
detail,  and  describe  the  condition  I  have  found  present  in  all  types  of 
carcinoma  studied  by  me.  This  excludes  alveolar  cancer,  since  there 
was  no  opportunity  to  observe  this  form  in  my  cases. 

At  first  the  carcinomatous  cells  extend  from  the  submucosa  down 
between  the  larger  muscular  bundles.  Granulation  tissue  is  often  found 
in  the  connective-tissue  framework  in  the  neighborhood  of  the  cancer 
mass.  The  mahgnant  tissue  is  then  seen  to  form  white  bundles  and 
partitions  around  the  grayish,  transparent  muscle  substance.  In  these 
cases  the  cancerous  tissues  are  completely  developed,  containing  both 
alveoli  and  stroma.  From  the  interstitial  tissue  of  the  .larger  bundles 
the  malignant  cells  next  extend  between  the  smaller  muscular  bundles. 
Finally,  the  cancer-cells  penetrate  between  the  individual  muscle-fibers, 
and  these  are  then  destroyed  by  fatty  degeneration.  This  condition  is 
illustrated  in  Fig.  1  of  Plate  I,  which  represents  a  section  of  the  muscu- 
lature of  the  lower  part  of  the  esophagus.  It  came  from  a  case  of  ulcer- 
ated scirrhous  carcinoma  of  the  cardia  in  which  the  muscular  layer  was 
thickened  due  to  infiltrated  cancerous  masses.  In  the  center  of  the  picture 
at  1  appears  a  bundle  of  smooth  muscle-fibers  cut  longitudinally,  and  be- 
tween them  are  seen  groups  of  cancer-cells  which  are  without  stroma  and 
lie  naked  against  the  muscle-fibers.  In  some  of  these  (at  5)  are  found  ob- 
long groups  of  fat-granules.  On  either  side  of  these  longitudinal  layers 
are  swollen  muscle-bundles  cut  crosswise  (at  3),  and  between  the  indi- 
vidual fibers  of  these  occur  groups  of  malignant  cells  which  have  forced 
the  fibers  apart  and  separated  them  into  irregular  groups.  I  was  unable 
to  find  any  evidence  of  the  muscle-fibers  taking  an  active  part  in  this 
process.  There  was  no  pronounced  division  of  nuclei  or  any  transition 
of  muscle-fibers  into  cancer-cells.  The  formation  of  fat-granules  which, 
as  far  as  I  can  determine,  begins  near  the  nuclei  of  the  fibers,  indicates 
the  destruction  of  the  musculature  by  fatty  degeneration. 

(c)  The  Mucosa. — The  mucosa  was  rarely  considered  as  the  point  of 
origin  of  cancer  by  older  writers.  Thus  Prusf  had  not  personally  seen  a 
single  instance  of  this  kind,  but  cites  a  case  observed  by  Andral  in  support 
of  the  theory  that  the  mucosa  may  be  the  site  of  primary  cancer,  while 
the  other  layers  are  unchanged.  But  the  case  to  which  he  refers  was  not 
malignant,  as  is  plain  from  the  description  given  by  Andral,t  who  also 
considered  it  as  a  case  of  chronic  catarrh  of  the  stomach  in  a  person  with 
tuberculosis  of  the  lungs  with  ulcers  in  the  ileum.  Rokitansky  thinks 
that  certain  forms  of  medullary  carcinoma  may  occur  as  diffuse  infiltra- 

*  Loc.  cit.,  p.  9.  I  Loc.  ciL,  p.  49. 

X  Clinique  medicate,  vol.  iv,  p.  397. 
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tion  of  the  mucosa,  but  that  this  layer  is  far  less  frequently  the  primary 
site  of  cancer  than  is  the  connective  tissue  of  the  submucosa.  At  the 
present  time,  however,  the  mucosa  has  become  the  center  of  interest, 
and  it  is  now  looked  upon  as  the  point  of  origin  of  carcinoma  in  an  en- 
tirely different  proportion  of  cases  than  earlier.  It  was  first  observed 
that  certain  types  of  cancer — the  cylinder-celled  carcinomata — originated 
here  (Reinhardt,  Forster,  Virchow,  etc.)  Later  on,  Cornil  called  at- 
tention to  the  fact  that  medullary  carcinomata  also  originated  in  the 
mucosa,  and  finally  Waldeyer  has  recently  advanced  the  view  that  all 
types  of  cancer  of  the  stomach  have  their  starting-point  in  the  mucosa. 

(B)  Development. — Without  attempting  to  give  a  developmental 
history  of  cancer,  I  w  ish  to  bring  out  the  salient  features  of  the  various 
theories  held  today.  I  shall  limit  myself  to  carcinomata,  since  the 
sarcomata  are  very  rare  in  the  stomach.  The  characteristic  thing  about 
carcinomata  is  the  fact  that  each  growth  consists  of  two  elementary 
substances,  viz.,  the  connective  tissue  and  the  carcinomatous  cells.  The 
connective  tissue  forms  the  supporting  framework  carrying  vessels  and 
forming  the  walls  of  cavities  of  varied  form,  shape,  and  arrangement,  the 
alveoli  containing  the  other  elementary  substance — the  cells.  This 
fundamental  structure  is  found  in  scirrhous  carcinoma,  cancroids,  and 
colloid  cancer,  which  are  the  different  types  occurring  in  the  stomach. 
The  real  query  then  becomes,  where  do  the  alveolar  cells  originate? 
They  are  the  central  point  in  the  development  of  cancer,  and  since  Joh. 
Miiller's  time  the  attention  of  observers  has  been  focused  on  them. 

(a)  Development  from  Connective-tissue  Cells. — The  old  notion  that 
these  cells  originate  from  amorphous  ones  as  exudates  from  the  blood 
and  lymph- vessels  was  overthrown  by  Virchow,  who  advanced  the  theory 
that  they  originated  from  the  mother-cells  of  the  connective  tissue. 
Since  Virchow  is  the  originator  as  well  as  the  main  representative  of  this 
theory,  at  present  held  by  a  number  of  our  best  histologists  (Forster, 
Rindfleisch,  and  others),  I  wish  to  recall  his  ideas  concerning  the  origin 
and  development  of  cancer. 

Virchow*  divides  the  development  of  cancer  into  five  stages:  (1)  The 
irritative  stage  forms  the  beginning  and  is  characterized  by  changed  nu- 
tritive conditions  in  the  connective  tissue  produced  by  the  cancer  poison 
(he  does  not  give  the  character  of  this  poison),  whereby  the  connective- 
tissue  cells  undergo  an  active  proliferation  similar  to  that  of  ordinary 
inflammation,  giving  rise  to  masses  of  non-differentiated  cells — granula- 
tion cells.  (2)  The  next  is  called,  after  these  cells,  the  granulation  stage. 
At  this  stage  the  tumor  cannot  be  recognized  from  ordinary  inflammatory 
tissue.  The  non-differentiated  cells  are  like  those  of  a  young  tubercle. 
There  is  this  inherent  difference,  however,  that  only  the  malignant  cells 
are  capable  of  further  development.  This  difference  is  shown  by  recur- 
rence of  the  malignant  tumor  in  the  apparently  healthy  tissue  surround- 
ing a  removed  cancer.  It  is  the  connective  tissue  that  has  the  most 
pronounced  ability  to  form  granulation  tissue,  hence  cancer  most  fre- 
quently develops  from  connective  tissue.     (3)  In  the  third  stage — the 

♦  Onkologie,  1863.  p.  77. 
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stage  of  differentiation— changes  characteristic  of  mahgnancy,  by  which 
the  specific  structure  of  carcinoma  is  produced,  occur,  and  first  in  the 
granulation  tissue.  The  undifferentiated  cells  now  develop  along  two 
distinct  lines.  One  part  of  them  is  changed  into  connective  tissue  and 
vessels,  forming  the  tumor  stroma;  the  others  assume  the  form  and  ap- 
pearance of  epithelial  cells,  either  cylindric,  squamous,  or  transitional, 
and  these  epithelial  cells  fill  the  spaces  formed  by  the  stroma  and  make 
up  the  alveolar  contents.  (4)  The  fourth  stage  is  the  flowering  stage, 
and,  (5)  the  fifth  the  stage  of  retrogression,  have  nothing  to  do  with  the 
development,  and  hence  are  left  out. 

(6)  Development  from  Preexisting  Epithelial  Cells. — As  early  as  1847 
Virchow*  pointed  out  the  similarity  of  carcinomatous  cells  and  epithe- 
lium without,  however,  thinking  about  a  genetic  relation  between  them. 
In  1854  Remakf  demonstrated  the  development  of  the  epithelioma  of  the 
skin  from  the  secreting  cells  of  the  sebaceous  and  sudoriparous  glands. 
He  held  that  the  cancer  mass  was  of  similar  structure  to  these  glands, 
and  suggested  the  name  adenoma  for  them,  because  the  qancer  growths 
develop  similarly  to  the  glands  in  the  embryo.  He,  therefore,  pointed 
out  an  entirely  new  mode  of  development  for  cancer-cells,  namely,  origin 
from  preexisting  epithelial  cells  in  the  glands  of  the  skin.  Such  a  view 
was  entirely  contrary  to  the  belief  then  held  that  the  malignant  cells 
developed  from  amorphous  "blastomer."  For  a  long  time  Remak's  ob- 
servations stood  alone  and  did  not  prevent  Virchow's  theory  of  origin 
from  ordinary  connective  tissue  from  being  generally  accepted.  Mean- 
while the  epitheliomata  (Hannover J),  or  squamous  cancroids,  as  they 
were  called  by  Alibert,  became  separated  from  the  other  types,  and  as 
far  as  these  tumors  were  concerned,  Remak's  theory  as  to  their  origin 
was  definitely  proved  by  Thiersch,  §  who  added  that  cells  of  the  rete 
malpighii,  as  well  as  the  gland-cells,  might  become  the  origin  of  cancer- 
cells. 

As  far  as  cancer  of  the  stomach  goes,  it  was  of  greater  interest  that 
the  real  origin  of  cylinder-celled  cancroids  became  known  (Reinhardt,|| 
Bidder,**  and  Virchowft),  because  these  tumors  were  first  found  in 
the  stomach.  So  far  as  these  tumors  go,  it  was  known  from  the  very 
beginning  that  the  gastric  glands  played  a  part  in  their  development. 
WaldeyerJt  made  it  sufiiciently  plain  that  the  relation  between  the  stom- 
ach glands  and  these  cancers  was  the  same  as  that  between  the  glands 
of  the  skin  and  the  epitheliomata.  Cornil§§  had,  to  be  sure,  come  close 
to  the  truth  when  he  observed  the  enlargement  of  the  glands  and  the 

*  Virchow's  Archiv,  1847,  vol.  i,  p.  94. 
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§  Der  Epithelialkrebs  namentlich  der  Haut,  Leipsic,  1865. 

II  Annalen  d.  Charite,  1851,  vol.  ii,  p.  1. 
**  Mtiller's  Archiv,  1852,  p.  178.  ff  Gazette  Med.  de  Paris,  1855,  p.  211. 

t%  "Die  Entwickelung  der  Carcinorae,"  Virchow's  Archiv,  1868,  vol.  xli,  p.  470. 
§§  "  Contribution  a  I'histoire  du  developpement  histologique  des  tumeurs  epitheliales," 
Journal  de  1  anat.  et  de  physiol.,  1865,  vol.  ii,  p.  266. 
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development  of  branches  on  the  side  of  the  fundi,  and  also  the  dis- 
appearance of  the  membrana  propria,  but  instead  of  considering  these 
bare  cell-masses  the  content  of  the  alveoli,  he  thought  epithelial  cells 
were  formed  in  the  stroma. 

When  it  had  been  proved  that  the  cells  of  the  cancroids,  both  squa- 
mous and  cylinder-celled,  originated  either  from  gland-cells  or  other 
epithelial  cells,  it  was  yet  left  to  show  whether  the  other  forms  of  car- 
cinoma have  a  similar  starting-point,  and  Waldeyer*  showed  that  there 
is  no  difference  between  cancroids  and  other  carcinomata,  and  now 
holds  that  the  cells  of  the  carcinomata  in  general  spring  from  preexist- 
ing epithelium  either  in  the  skin,  the  mucous  membrane,  or  in  the 
glands. 

\^'hen  there  is  no  difference  in  structure,  it  seems  reasonable  that 
there  should  be  a  common  mode  of  development  of  all  varieties  of  the 
same  type  of  tumor. 

According  to  German  writers,  more  especially  to  Virchow,t  the  differ- 
ence between  "carcinoma"  and  "cancroid"  consisted  in  that  the  can- 
croids had  large  alveoli  visible  to  the  naked  eye,  which  were  filled  with 
epithelial  cells;  between  the  alveoli  occurred  a  stroma  made  from  the 
connective  tissue  of  the  involved  organ,  and  not  from  the  new-formed 
tissue.  The  "carcinomata,"  on  the  other  hand,  had  small  alveoh  the 
cells  of  which  originated  from  granulation  tissue,  part  of  which  developed 
into  cells  and  part  into  stroma.  Such  a  conception  as  to  the  character 
of  these  two  forms  of  tumors  had  the  weakness  that  it  was  based  both  on 
form  and  on  development,  and  it  was  impossible,  in  an  individual  case, 
to  decide  whether  the  stroma  had  developed  from  the  new-growth  or 
from  preexisting  connective  tissue.  French  histologists  never  recog- 
nized this  diflFerence.  In  Robin's+  "Tumeurs  heteradeniques "  the 
alveoli  contained  at  times  squamous  and  at  other  times  round-  or 
angular  cells,  hence  they  include  both  the  squamous  cancroids  and  the 
carcinomata.  Cornil§  shows  that  the  difference  between  cancroids  and 
carcinomata  described  by  the  Germans  does  not  exist,  but  he  fails  to 
arrange  them  into  a  single  group,  consequently  he  only  adds  to  the  al- 
ready existing  confusion  by  suggesting  new  forms  with  strange  names. 
Waldeyer  was  the  first  to  have  courage  enough  to  annul  the  theoretic 
difference  which  had  caused  so  much  confusion  in  the  description  of 
tumors.  At  the  same  time  as  he  was  tearing  down  this  theoretic  distinc- 
tion he  sought  to  show  that  both  varieties  have  the  same  origin,  namely, 
from  preexisting  epithelial  cells. 

Accepting  the  theory  that  carcinoma  springs  from  epithehum,  its 
development,  according  to  Waldeyer,  must  occur  as  follows:  In  an 
organ  containing  epithehal  cells,  for  example,  glands,  or  the  mucosa  of 

*  Virchow's  Archiv,  1872,  vol.  Iv,  p.  67. 

t  "  Ueber  Cancroide  und  Papillargeschwiilste,"Virchow's  gesammelte  Abhandlungen, 
1862,  p.  1018. 

t  "  Memoire  sur  le  tissu  heteradenique,"  Gaz.  hebd.  1856. 

§  "  Memoire  sur  les  tumeurs  epitheliales  du  col  de  I'uterus,"  Jour,  de  I'anat.  et  de  las 
physiologic,  1864,  vol.  i,  p.  472. 
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the  alimentary  tract,  the  acini  develop  irregularly.  The  gland-cells  pro- 
liferate first,  filling  the  acini,  then  dilating  them,  and  finally  grow  as  cell- 
buds  out  in  the  surrounding  tissue.  These  protruding  cell-masses  are 
designated  carcinomatous  bodies  by  Waldeyer.  At  first  they  appear  as 
buds  on  the  sides  of  the  acini,  but  soon  they  can  be  distinguished  from 
these  by  the  fact  that  they  are  not  limited  by  a  basement-membrane  and 
form  solid  masses  of  cells.  The  carcinomatous  masses,  growing  still 
further  out  in  the  surrounding  tissue,  continually  branch  in  all  directions, 
forming  an  anastomosing  network  of  cells,  which  in  cross-section  form 
the  alveolar  contents.  The  connective  tissue  surrounding  the  cancer- 
cell  is  at  first  simply  the  stroma  of  the  original  gland.  Soon  granulation 
cells  appear.  These  may  come  either  from  the  proliferation  of  the 
existing  connective-tissue  cells  or  from  the  blood.  Waldeyer  calls  this 
process  "periacinose  oder  intralobulare  Wucherung,"  and  he  considers 
this  granulation  tissue  simply  a  by-product,  playing  a  subordinate  part 
in  the  development  of  the  carcinoma,  contrary  to  Virchow  who  holds  the 
granulation  tissue  to  be  a  single  stage  in  the  development  of  the  tumor. 
The  stroma  of  the  carcinoma  is,  therefore,  composed  partly  of  preexist- 
ing connective  tissue  and  partly  of  periacinous  granulation  tissue.  The 
numerous  writers  on  cancer  adhere  to  one  or  the  other  of  these  two 
theories. 

In  my  work  on  Carcinoma  of  the  Stomach  I  have  paid  particular  at- 
tention to  the  development  by  means  of  a  thorough  study  of  the  mucosa 
at  the  edge  of  the  tumor.  I  shall  give  my  observations  more  in  detail  in 
connection  with  the  individual  cases,  but  in  general  I  have  found  W  al- 
deyer's  theory  to  hold  good  in  many  of  my  cases.  However,  I  have  been 
unable  to  find  it  true,  as  he  has,  in  every  case.  At  this  point  I  wish  to 
present  Waldeyer's  ideas  of  the  development,  and  explain  it  by  a  case 
which  is  interesting  in  this  connection. 

Prior  to  Waldeyer,  the  connection  between  the  gastric  glands  and 
carcinoma  was  recognized  but  once  by  Cornil,*  to  which  I  have  already 
referred.  Waldeyer  found  that  the  degenerated  gland-cells  at  first 
broke  through  the  muscularis  mucosae  and  then  rapidly  invaded  the 
readily  movable,  loose  submucous  connective  tissue.  At  this  point  the 
real  cancer  nodules  are  formed.  They  occur  at  first  as  small  isolated 
knobs,  which  suggest  their  analogy  to  the  gastric  glands,  and  later  these 
grow  together,  forming  diffuse  masses.  He  has  proved,  furthermore, 
that  both  the  gastric  glands  and  the  mucous  glands  at  the  pylorus  may 
be  the  starting-points  of  cancer.  It  was  only  rarely  that  a  larger  portion 
of  the  gastric  glands  underwent  carcinomatous  degeneration — nearly 
always  a  small  group  of  glands,  10  to  20  individual  fundi,  or  even  less, 
became  malignant.  As  soon  as  these  penetrated  the  muscularis  mucosae 
a  rapid  development  took  place,  leading  to  the  formation  of  a  large  node, 
connected  with  the  glands  above  by  a  small  pedicle.  This  pedicle  is 
not  always  in  the  very  center  of  the  tumor,  but  often  lies  to  one  side,  so 
that  a  series  of  sections  is  often  needed  to  find  it.  The  gastric  glands  sur- 
rounding the  malignant  cells  are  often  dilated  in  their  lower  ends.  They 
*  Robin's  Journal.  1865,  p.  476. 
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appear  as  bottles,  with  narrow  necks  and  wide  bottoms,  filled  with  cells 
staining  more  intensely  than  normal  gland-cells  with  carmin. 

In  certain  parts  of  the  tumor  mass  in  the  mucosa  there  occur  car- 
cinomatous bodies  so  arranged  as  to  look  like  hypertrophied  gastric 
glands,  giving  the  tumor  the  structure  of  an  adenoma.  In  other  places 
no  distinct  architecture  is  followed,  but  irregular  figures,  now  round,  and 
then  irregular,  with  spikes  or  branches  on  the  sides,  occur,  thus  deviating 
from  the  structure  of  adenoma. 

Cornil  thought  the  dilatation  of  the  lower  ends  of  the  gastric  glands 
was  due  to  the  following  changes :  the  surface  villi  or  papillae  were  length- 
ened, and  it  was  impossible  to  find  the  point  of  exit  of  the  dilated  glands 
at  their  bases.  From  this  he  concluded  that,  as  the  papillae  grew  in 
length,  they  also  grew  together  at  their  bases,  thus  closing  the  mouths 
of  the  glands,  and  this  led  to  a  dilatation  of  the  fundi  below.  This  dilata- 
tion he  believes  to  be  the  first  step  toward  malignancy,  and  Waldeyer 
agrees  with  him  here. 

Granulation  tissue  ("periacinose  Wucherung")  surrounds  the  can- 
cerous bodies.  This  is  young  connective  tissue,  and,  according  to 
Waldeyer,  the  amount  and  consistence  of  this  stroma  decides  whether  a 
tumor  is  to  be  of  the  scirrhous  or  medullary  type.  Waldeyer's  descrip- 
tions of  the  development  of  carcinoma  from  the  gastric  glands  are  plain, 
indeed,  but  his  illustrations  fail  to  show  the  connection  between  the 
glands  and  the  tumor  in  the  submucosa. 

As  an  illustration  of  the  development  of  carcinoma  from  the  glands  I 
offer  the  following  case : 

Case  VII. — Mixed  tumor.  "  Cylinder-cancroid  "  and  carcinoma.  Ring-shaped,  large, 
semisolid,  ulcerated  tumor  in  pyloric  end  and  the  neighboring  part  of  the  duodenum.  Some 
contraction  of  pylorus  without  dilatation  of  the  stomach.  The  tumor  started  in  the  glands  of  the 
mucosa,  which  sends  extensions  down  into  the  muscularis  mucosce.  Similar  tumors  of  the 
lymph-glands  of  the  lesser  curvature  of  the  stomach;  cylinder-cancroid  of  the  liver.  Miliary 
carcinoma  of  the  peritoneum.  Croupous  pneumonia  of  the  middle  lobe  of  the  left  lung. 
Bronchiectatic  cavities  of  the  basal  lobe  of  the  left  lung. 

Henriette  Jorgensen,  forty-six  years  old,  married.  Autopsy,  March  5,  1872,  seventeen 
hours  after  death.  The  abdominal  cavity  contains  2.5  liters  of  a  clear,  pale,  serous  fluid. 
The  pylorus  is  pulled  down  and  lies  below  the  right  lobe  of  the  liver,  surrounded  by  nodular 
tumors.  The  stomach  is  not  dilated;  it  holds  520  c.c.  The  form  is  normal  as  far  as  to  the 
pyloric  end,  which  is  contracted  and  does  not  admit  the  tip  of  a  finger.  The  constriction 
is  due  to  an  ulcerated  tumor  which  is  10  cm.  wide  and  reaches  completely  around  the  py- 
loric end.  The  tumor  ends  toward  the  fundus  as  a  pronounced  infiltrated,  wave-shaped 
ridge.  It  extends  over  the  pyloric  sphincter  for  2  cm.  into  the  duodenum  as  a  flat,  grayish- 
white,  soft  infiltration  of  the  mucosa. 

Cross-section  at  the  pylorus  shows  the  serosa  on  the  outside,  and  is  unchanged  except 
at  the  lesser  curvature,  where  there  is  found  a  tumor  mass,  1  to  2  cm.  in  thickness;  the 
muscularis  is  hypertrophied,  being  5  to  10  mm.  thick,  and  penetrated  by  large  septum 
extending  into  it  from  the  mucosa;  in  the  submucosa  inside  of  the  muscularis  is  a  homo- 
geneous, soft,  white  tumor  which  in  cross-section  simulates  the  brain  substance.  From  the 
cut  surface  a  purulent  fluid,  consisting  of  cylindric  cells,  can  be  expressed.  The  mucosa  of 
the  fundus  has  undergone  postmortem  softening.  In  the  gastrohepatic  ligament  occur 
small,  firm,  white  nodules.     Everywhere  around  the  pylorus  are  tumors  varying  in  size 
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from  that  of  a  hempseed  to  a  walnut.  One  of  the  retroperitoneal  glands  has  been  changed 
into  a  soft,  walnut-sized  tumor. 

At  the  upper  right  edge  of  the  right  lobe  of  the  liver  is  found  a  round,  nodular  tumor 
as  large  as  a  walnut.  Besides  this  tumor  there  occur  a  nodule  as  large  as  a  hempseed  and 
another  as  large  as  a  pea  in  the  left  and  right  lobes  of  the  liver  respectively. 

Tumors  varying  in  size  from  a  millet-seed  to  that  of  a  pea  are  found  in  the  utero- 
vesicular  fossa  and  in  the  pouch  of  Douglas.  These  rather  firm  tumors  are  fastened  to 
the  other  tissues  by  a  broad  base.  They  are  often  pigmented,  and  have  a  papillomatous 
surface.     The  other  organs  are  unchanged. 

Microscopically,  the  mucosa  is  seen  to  extend  1  cm.  up  over  the  edge  of  the  ulcer. 
The  edge  is  1  to  2  cm.  thick,  and  consists  of  a  J^  to  1  cm.  thick  layer  of  carcinomatous  cells, 
and  below  this  the  thickened  muscularis,  which  is  penetrated  by  white  septa.  Under- 
neath the  muscularis,  in  the  neighborhood  of  the  lesser  omentum,  is  found  a  tumor  mass 
2  cm.  thick,  which  incloses  a  number  of  enlarged  lymph-glands.  The  mucosa  at  the  edge 
of  the  ulcer  is  not  thickened;  on  its  surface  occur  naked  villi  which  are  not  enlarged;  no 
e.\its  for  the  gastric  glands  are  visible,  and  the  mucosa  consists  of  a  uniform  mass  of  con- 
nective tissue  containing  scattered  indifferent  cells.  In  the  deeper  layers  of  the  mucosa  are 
glands  occurring  as  distinct  groups  of  acini.  A  few  of  these  are  rather  winding  in  their 
course,  and  have  slightly  irregular  sides.  In  the  muscularis  mucosae  appear  alveoli,  some 
of  which  are  regular  and  lined  with  cylindric  cells;  others  are  irregular,  often  with  long, 
narrow  cavities,  which  are  filled  with  round  polymorphous  or  cubic  cells,  12  micra  large, 
and  having  a  nucleus  6  micra  in  size.  These  cavities — Waldeyer's  carcinomatous  bodies — 
are  clearly  seen  to  be  in  direct  connection  with,  and  to  originate  in,  the  glands  of  the  mucosa 
(See  Plate  I,  Fig.  2,  5).  The  tumor  in  the  submucosa  consists  of  a  connective-tissue  stroma 
containing  alveoli  lined  with  cylindric  cells.  These  alveoli  are  often  arranged  in  groups 
resembling  the  grapelike  glands  of  the  mucosa.  In  the  white  septa  between  the  muscular 
bundles  alveoli  similar  to  those  of  the  tumor  occur.  In  the  lymph-glands  is  found  a  delicate, 
often  pronouncedly  degenerated,  stroma,  surrounding  large  groups  of  alveoli,  most  of  which 
are  lined  with  cylindric  cells,  but  some  are  filled  with  irregular  cell  forms.  Large  parts  of  the 
lymph-glands  consist  of  cheesy  masses  in  which  the  outlines  of  regularly  arranged  cylindric 
cells  can  be  distinguished  in  a  fatty,  granular  detritus. 

The  tumors  in  the  liver  are  cylindric  carcinomata  having  a  scant  stroma  and  large 
alveoli. 

As  is  seen  in  Fig.  2,  Plate  I,  the  connection  between  the  gastric  glands  and  the  carcinoma 
is  definite.  The  papillae  at  the  surface  of  the  mucosa  are  seen  to  be  of  normal  height; 
their  epithelial  covering  is  absent.  The  gland  openings  are  not  visible,  and  the  upper  layer 
of  the  mucosa  appears  as  a  uniform  layer  of  connective  tissue  containing  fibers  and  nuclei 
partly  arranged  along  the  long  axes  of  the  villi. 

It  was  pictures  of  this  type  which  brought  Cornil  to  the  conclusion 
that  the  mouths  of  the  gastric  glands  were  closed  by  the  growing  to- 
gether of  the  villi  at  the  bases.  I  consider  this  conclusion  rather  hasty, 
since  the  identical  picture  can  be  seen  in  the  upper  layer  of  the  mucosa  in 
cases  in  which  the  epithelium  is  lacking  from  the  villi  and  the  openings 
of  the  glands;  the  openings  become  unrecognizable  in  such  cases,  but 
may  be  wide  open  for  all  that.  That  such  is  the  case  I  have  often  ob- 
served while  examining  the  mucosa  of  parts  of  the  stomach  distant  from 
the  malignant  growth,  as,  for  instance,  in  the  fundus,  when  the  cancer 
was  located  at  the  pylorus.  Whether  the  epithelium  in  such  cases  was 
lost  prior  to  death  through  catarrh  of  the  stomach  or  was  lost  by  soften- 
ing after  death,  one  gets  the  impression  of  the  upper  part  of  the  mucosa 
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being  a  homogeneous  mass  with  closed  gland  mouths.  But  this  does 
not  mean  that  they  are  actually  growTi  together,  especially  since  the 
fundi  below  are  of  normal  appearance,  neither  filled  with  cells  and  secre- 
tion nor  dilated,  hence  without  any  signs  of  anything  preventing  their 
contents  from  being  emptied.  Deeper  in  the  mucosa  (See  Plate  I,  Fig.  2) 
the  glands  (3)  appear  as  groups  of  acini  cut  across.  These  are  not  dilated, 
but  here  and  there  they  are  slightly  irregular  in  form.  This  is  especially 
the  case  in  one  place  (at  5,  a),  where  they  break  through  the  muscularis 
to  the  mucosa;  here  occurs  a  group  of  irregular  acini,  from  which  a 
string  of  cancer-cells  penetrate  into  the  muscularis  mucosae  (5,  a). 
This  string  is  at  first  narrow,  being  only  two  cells  wide,  but  a  little  deeper 
where  it  enters  the  submucosa;  branches  are  given  off  at  the  sides,  form- 
ing elongated  groups  of  cancer  bodies  (5,  6).  The  entire  group  of 
cancerous  bodies  and  glands  correspond  nicely  to  Waldeyer's  description; 
the  group  has  the  shape  of  an  hour-glass,  the  upper,  wider  portion  being 
formed  by  the  irregular  acini,  the  middle  part  by  the  narrow  stalk  in  the 
muscularis  mucosae,  and  the  lower,  wider  portion  (5,  b)  by  a  larger 
group  of  cancerous  tissue  in  the  submucosa.  A  little  to  the  left  of  the 
figure  (at  5,  c)  is  seen  another  penetration;  in  the  narrow  septum  in 
the  muscularis  occurs  a  canal  cut  across,  lined  with  regularly  placed 
cells;  below  this  is  seen  both  a  large  cancerous  body,  consisting  of  round- 
cells,  and  a  group  of  alveoli  similar  to  the  irregular  acini  of  a  gland,  hav- 
ing regular  secreting  cells  in  one  of  the  acini.  The  connection  between 
these  cancerous  masses  and  glands  above  is  not  shown  in  the  figure,  but 
such  a  connection  was  without  doubt  present.  It  is,  as  a  rule,  very  sel- 
dom, that  the  origin  from  the  glands  is  shown  by  a  single  section  as 
plainly  as  at  5,  a.  In  such  a  case  the  cut  must  pass  straight  in  the 
direction  of  the  penetrating  cells,  for  if  it  falls  in  any  angle  of  this,  iso- 
lated groups  of  alveoli  appear;  when,  however,  one  has  once  discovered 
the  direct  connection  between  glands  and  the  carcinomatous  tissue  under- 
neath, it  is  easy  to  follow,  by  successive  sections,  the  relationship  of  the 
malignant  cells,  although  the  sections  may  run  diagonally  to  the  stalk. 

Retrogressive  Processes  and  Ulceration  in  Cancer  of  the 

Stomach 

On  the  whole,  the  retrogressive  processes  of  carcinoma  of  the  stomach 
are  similar  to  those  of  carclnomata  anywhere  in  the  body.  When  can- 
cerous tissue  has  reached  a  standstill,  there  occurs,  after  a  certain  period, 
different  for  the  various  types,  and,  as  a  rule,  shorter  for  the  softer  than 
the  more  solid  forms,  fatty  degeneration,  whereby  both  the  stroma  and 
the  alveoli  are  changed  into  a  granular  detritus.  In  carcinoma  of  the 
stomach,  and  especially  in  the  softer  forms,  as  medullary  carcinomata, 
large  portions  of  tissue  may  die  at  once,  thus  producing  greater  or  smaller 
areas  of  gangrene  in  the  tumor. 

(A)  Gangrene. — Gangrene  of  larger  portions  of  malignant  tumors  is 
not  a  rare  occurrence.     Prus*  noted  it,  and  believed  it  might  lead  to  a 

*  Loc.  cit.,  p.  282. 


62  COLLECTED   WORKS   OF   CHRISTIAN   FENGER,    M.D. 

cure.  Kohler  states  that  the  entire  tumor  might  become  gangrenous, 
and  the  process  may  not  only  extend  to  the  serous  coat  of  the  stomach, 
but  might  affect  the  adherent  neighboring  organs  as  well.  Lebert*  once 
observed  a  gangrenous  slough  adherent  to  the  liver.  Later  observers, 
though  reporting  large  series  of  cases,  do  not  put  any  special  emphasis  on 
gangrenous  destruction.  For  this  reason  I  shall  describe  a  case  of  this 
type.  In  this  case  carcinoma  was  suspected  during  life,  since  the 
vomited  material  had  a  pronounced  fetid  odor. 

Case  VIII. — Medullary  carcinoma  {medium-sized  cells).  A  soft  ulcerated  tumor  in 
the  pyloric  end.  This  is  adherent  to  a  tumor  as  large  as  a  child's  head  between  the  pylorus  and 
the  transverse  colon.  The  center  of  the  large  tumor  is  gangrenous,  and  a  large  cavity  has  been 
formed  which  communicates  urith  the  stomach  through  the  bottom  of  an  ulcer.  Carcinomatous 
lymph-glands  along  the  lesser  curvature.     Marantic  thrombi  of  both  crural  veins. 

Marie  Richter,  fifty-nine,  married.  Autopsy  July  9,  1873,  thirty-six  hours  after 
<Ieath.  There  is  no  fluid  in  the  peritoneal  cavity.  Between  the  transverse  colon  and  the 
stomach  is  a  tumor  as  large  as  a  child's  head.  It  is  found  in  the  left  hypochondrium  and 
the  iliac  fossa,  and  it  is  movable  against  the  posterior  abdominal  wall,  but  adherent  to  the 
stomach  and  the  colon.  The  stomach  contains  a  thin,  grayish  fluid  in  which  are  whitish- 
gray  shreds  and  clumps  of  degenerated  tissue.  In  the  posterior  lower  wall  of  the  pylorus 
is  a  round  ulcer,  10  cm.  in  diameter.  This  has  a  gray  spotted,  soft,  uneven  raised  edge. 
The  floor  forms  the  entrance  to  a  cavity  as  large  as  a  fist.  This  has  been  produced  by 
gangrene  in  the  large  tumor,  and  is  filled  with  a  gray,  stinking  fluid  containing  large  ne- 
crotic masses  of  the  malignant  tissue.  The  non-gangrenous  part  of  the  tumor  has  a  grayish- 
white  cut  surface,  from  which  great  quantities  of  purulent  fluid  can  be  expressed.  This 
fluid  contains  polymorphous  cells,  part  of  which  are  cylindric  and  part  round  or  angular, 
with  round  or  oval  nuclei.  The  surface  of  the  tumor  is  covered  by  the  omentum,  and  here 
are  found  numerous  soft  white  nodules  varying  in  size  from  that  of  a  pea  to  a  nut.  There 
are  metastatic  tumors  along  the  lesser  curvature.  No  other  metastatic  growths  are 
present. 

(B)  Ulceration. — Gangrene  of  smaller  portions  of  the  tumors  is  often 
associated  with  ulceration,  so  that  there  is  found  in  the  rapidly  growing 
tumors  a  combination  of  gangrene  and  molecular  necrosis.  (Rokitansky 
and  Dittrich  were  the  first  to  write  detailed  descriptions  of  ulceration  in 
carcinoma  of  the  stomach.)  In  the  firmer  types,  as  the  diffuse  scirrhous 
and  alveolar  carcinomata,  retrogressive  processes  occur  from  the  surface 
inward  and  take  place  so  evenly  that  the  stomach-wall  appears  ground 
away.  Dittrich  believes  this  might  be  due  to  the  peristaltic  movements 
of  the  organ,  whereby  the  tumor  is  rubbed  against  the  food  or  the  op- 
posite wall. 

There  are  no  statistics  giving  the  frequency  of  ulceration  for  the 
various  types  of  carcinomata.  The  statistics  available  give  only  the 
relative  proportions  of  ulceration  in  carcinoma  as  a  whole.  All  reports 
are  vague  regarding  the  frequency  of  ulceration  in  any  individual  class 
of  cancers.  Kohler,  who  grouped  together  the  figures  given  by  Lebert, 
Valleix,  and  Dittrich,  found  ulceration  present  in  69  of  115  cases,  or  60 
per  cent.,  of  carcinomata  of  the  stomach.  Waldeyer  found  32  cases, 
which  he  divided  as  follows:   11  scirrhous,  5  medullary,  3  colloid,  and  13 

*  Loc.  cit.,  p.  483. 
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ulcerated.  It  cannot  be  possible  that  more  than  half  of  Waldeyer's 
cases  were  non-ulcerative,  and  just  what  he  means  by  13  ulcerative  cases 
is  hard  to  say.  Twenty-eight  of  my  32  cases  were  complicated  by  ulcers, 
and  only  4  tumors — 2  of  diffuse  scirrhous,  1  of  cylindric  celled,  and  1  of 
diffuse  alveolar  carcinoma — were  covered  with  intact  mucous  membrane, 
which  never  appeared  cjuite  normal,  and  was  at  times  more  or  less  in- 
filtrated with  carcinomatous  cells.  There  are,  of  course,  all  possible 
varieties  of  malignant  ulcers,  from  the  most  superficial  ones  to  a  very 
wide  and  deep  loss  of  substance,  and  to  place  an  arbitrary  limit  on  it, 
as  has  been  attempted  by  Kohler  and  Waldeyer,  is  impossible. 

The  ulceration  begins  in  the  mucosa,  which  either  sloughs  off  in 
large  flakes  or  disappears  in  very  small  particles.  As  far  as  I  can  make 
out,  from  a  study  of  younger  tumors,  the  degeneration  of  the  mucosa  is 
always  due  to  a  preceding  cancerous  infiltration,  hence  it  is  the  carcino- 
matous tissue  which  becomes  necrotic.  I  have  never  observed  that  any 
large  part  of  the  non-cancerous  mucosa  has  sloughed.  Destruction  of 
the  malignant  tissue  in  the  submucosa  and  the  muscular  layer  is  often 
accompanied  with  small  hemorrhages.  The  blood  when  changed  by  the 
gastric  juice  appears  like  coffee-grounds  in  the  vomitus.  The  degen- 
erated tissue  is  also  infiltrated  by  this  blood,  so  that  the  floor  of  the 
ulcer  often  has  a  grayish-black  appearance.  The  destruction  of  tissue 
does  not,  as  a  rule,  take  place  evenly  over  the  entire  surface,  but  often 
penetrates  into  the  depths  of  the  tissues,  forming  irregular  cavities. 

While  destruction  of  tissue  takes  place  in  some  places,  new  cancerous 
projections  grow  out  in  others,  thus  adding  still  more  to  the  irregularity 
of  the  ulcer.  One  remarkable  feature  of  these  carcinomatous  ulcers  is 
that  there  is  rarely  any  disagreeable  odor  from  them.  Neither  the 
vomited  masses  nor  the  gas  forced  up  from  the  stomach  is  especially 
odorous.  This  is  apparently  due  to  the  action  of  the  gastric  juice,  since 
it  has  lately  been  shown  to  have  a  deodorizing  effect  on  cancers  in  other 
parts  of  the  body.  As  far  as  the  gastric  juice  goes,  it  is  assumed  to  have 
some  effect  on  the  ulcerating  surface  which  is  not  protected  by  the 
mucosa.  It  seems  to  dissolve  the  superficial  layers  of  the  surface  it 
touches,  and  thus  facilitates  the  spreading  of  the  ulcer.  In  a  few  in- 
stances I  have  observed  what  appeared  to  be  a  dissolving  action  of  the 
gastric  juice  on  the  edge  of  the  penetrated  muscularis.  I  found,  for 
instance  (Case  XXVIII),  that  the  infiltrated  muscular  edge  of  the  ulcer 
was  smooth.  Microscopically,  the  carcinomatous  tissue  and  the  muscle- 
fibers  did  not  show  fatty  degeneration,  as  is  usually  the  case  in  carcino- 
matous ulcers,  but  they  appeared  unchanged  almost  to  the  very  edge  of 
the  ulcer.  There  was  only  a  thin  layer  (0.5  mm.  at  the  very  edge)  where 
the  malignant  tissue,  as  well  as  the  muscle-fibers,  was  changed  to  a 
finely  granular  mass  without  fat-globules.  I  believe  it  possible  for  this 
finely  granular  degeneration  to  be  due  to  the  corroding  influence  of  the 
gastric  juice.  This  is  made  more  plausible  by  the  fact  that  such  a  finely 
granular  edge  has  been  observed*  in  the  peptic  ulcers,  and  here  it  is 
recognized  as  due  to  the  action  of  gastric  juice. 

*  Klebs:   Loc.  cit.,  1.  Lieferung,  p.  182. 
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When  the  ulcer  has  passed  through  the  muscularis,  its  bottom  often 
is  found  to  be  smooth,  firm,  and  of  a  white  color,  as  if  it  consisted  of  con- 
nective tissue.  But  this  appearance  is  most  frequently  due  to  a  firmer 
carcinomatous  development  in  the  serosa.  I  found  only  a  single  instance 
where  the  floor  was  composed  entirely  of  connective  tissue,  but  even  here 
the  edge  was  made  of  growing  carcinomatous  tissue.  It  appears  as  if 
ulcers  clean  themselves  by  throwing  off  cancerous  masses.  The  clean 
appearance  produced  by  this  has  led  to  the  belief,  held  by  some,  that 
carcinoma  is  curable. 

Dittrich*  especially  has  advanced  this  view.  He  failed  to  find  in- 
stances of  this  in  the  literature,  yet  he  believes  it  possible,  although  the 
bottom  of  the  ulcer  was  cleaned  only  in  parts  and  carcinomatous  growths 
were  still  present.  He  admits  of  having  seen  only  a  single  instance  of 
healed  carcinoma.  This  occurred  in  a  woman,  sixty  years  old,  brought 
in  dying  of  pneumonia.  On  the  lesser  curvature  of  the  stomach  was 
found  a  wide  scar,  3  to  4  x  1  cm.,  firm,  fibrous.  Unfortunately, 
this  case  is  not  at  all  suited  to  prove  his  claim,  partly  because  a 
clinical  history  is  missing,  and,  what  is  of  much  greater  importance, 
there  were  absolutely  no  signs  of  metastatic  growths  in  the  liver 
or  the  lymph-glands.  It  was  without  doubt  the  scar  of  a  peptic  ulcer. 
Lebert,t  too,  believes  cancer  curable,  and  bases  his  belief  on  three  cases, 
but  none  of  them  prove  anything,  since  cancerous  tissue  was  present  in 
the  edges  of  them  all.  Forster  does  not  believe  that  healing  is  possible, 
and  does  not  regard  Dittrich 's  case  as  convincing.  He  firmly  asserts 
that  carcinoma  of  the  stomach  is  always  fatal.  I  have  seen  nothing  in 
the  literature  or  at  autopsies  which  would  lead  me  to  believe  in  the 
curability  of  carcinoma  of  the  stomach. 

Varieties  of  Cancer  of  the  Stomach 

SciRRHUS 

It  is  difficult  to  define  scirrhus  histologically,  because,  on  the 
one  side,  it  shades  into  hypertrophy  of  the  connective  tissue,  and, 
on  the  other,  it  is  more  or  less  closely  allied  to  the  softer  varieties  of 
carcinoma.  For  this  reason  histologists  do  not  consider  it  an  individual 
form,  and,  from  Miiller's  time  on,  it  has  been  classified  with  the  car- 
cinomata  as  a  subvariety.  It  is  often  impossible  to  separate  it  from  the 
other  forms,  and  the  only  reason  for  not  giving  up  its  independence  en- 
tirely is  that  clinically  it  has  been  known  from  earlier  times  to  be  less 
malignant,  to  grow  slower,  and  to  be  less  prone  to  metastases  than  the 
softer  types — the  medullary  carcinomata.  In  pathologic  as  well  as 
clinical  descriptions  scirrhus  appears  as  a  main  variety  of  cancer  on  a  par 
with  carcinoma,  "cylinder-cancroid,"  and  alveolar  cancers  ("Carcinom, 
Cylindercancroid,  og  Alveolarkraft"),  but  individual  writers  have  used 
the  term  "scirrhus"  in  part  of  their  cases  without  stating  where  they  put 
the  dividing-line  between  scirrhous  and  medullary  carcinomata.     Since 

*  Ibid.,  p.  15.  f  Loc.  cit,  p.  474. 
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the  line  of  division  necessarily  had  to  be  arbitrarily  placed,  it  is  readily 
explained  why  its  frequency  in  relation  to  other  tumors  varied  so  vastly. 
Rokitansky  considered  it  the  most  frequent  of  carcinomata  of  the 
stomach.  So  did  Brinton,*  who  gives  a  frequency  of  72  per  cent.  In 
182  cases  he  found  130  instances  of  scirrhous,  32  of  medullary,  17  of 
colloid,  3  of  melanotic,  and  1  of  villous  cancer.  Hannover  f  and 
ForsterJ  found  the  medullary  carcinomata  far  more  frequent  than  the 
scirrhous  type  in  the  stomach.  I  have  classified  as  scirrhus  those  firm 
tumors  where  cancer  juice  could  not  be  expressed  from  the  cut  surface, 
and  have  come  to  agree  with  the  last-mentioned  writers  that  scirrhous 
carcinomata  are  less  frequent  than  the  softer  forms,  since  only  5  of  my 
29  cases  were  of  this  type.  Structurally,  there  is  no  special  difference 
between  scirrhous  carcinoma  of  the  stomach  and  that  of  other  organs, 
e.  g.,  the  mammary  glands.  On  the  whole,  the  connective  tissue  is 
present  in  an  overwhelming  proportion.  Thus  I  found  varieties  corre- 
sponding to  Billroth's  §  connective-tissue  cancers.  Other  forms  appear 
as  carcinoma  with  hypertrophy  of  the  connective-tissue  bundles.  These 
develop  at  the  expense  of  the  alveoli,  the  cells  of  which  atrophy  and 
undergo  granular  degeneration  in  proportion  as  their  space  is  encroached 
upon  by  the  developing  stroma  (Rindfleish||  and  Liicke**). 

Finally,  there  are  types  with  the  usual  alveolar  structure  and  without 
a  pronounced  hypertrophy  of  the  connective-tissue  stroma,  in  which  the 
alveoli  are  very  small,  and  it  is  apparently  the  size  of  these  which  makes 
the  firm  consistence  of  the  tumor.  The  last-mentioned  type  forms  the 
connecting  link  with  the  ordinary  carcinoma.  I  failed  to  find  a  single 
instance  of  scirrhous  carcinoma  the  structure  of  which  suggested  gland- 
ular structure  or  adenoma.  The  alveoli  were  always  evenly  distributed 
in  the  stroma,  were  often  of  equal  size,  and  either  oblong  or  rod-shaped. 

As  regards  development,  I  failed  to  find  any  proof  of  Waldeyer's 
theory.  The  cancer  did  not  originate  in  the  gastric  glands.  These  are 
either  unchanged  (never  dilated),  or  have  undergone  atrophy,  being 
suffocated  between  the  protruding  masses  of  the  tumor. 

In  order  to  elucidate  the  structure  and  development  I  shall  give  a 
few  examples  of  the  types  of  scirrhous  carcinoma : 

(a)  Diffuse,  Flat,  Non-ulcer ative  Forms. — ^These  often  occupy  the 
entire  stomach,  which  in  such  cases  is  uniformly  decreased  in  size  and 
has  firm,  stiff,  thick  walls.  According  to  Klebs,  the  thickening  is  mostly 
due  to  hypertrophy  of  the  muscular  layer.  I  was  unable  to  verify  this, 
since  I  found  the  submucosa  4.2  mm.  and  the  muscularis  4  mm.  thick. 
These  tumors  are  strictly  limited  to  the  stomach,  and  always  end  at  the 
pylorus.  When  they  do  not  cover  the  entire  stomach,  they  most  fre- 
quently, if  not  always,  occupy  the  pyloric  end.     In  these  cases  the  thick- 

*  Diseases  of  the  Stomach,  London,  1864,  p.  231. 

t  Hvad  er  Cancer,  Copenhagen,  1843,  p.  60.  t  Loc.  cit.,  p.  73. 

§  Die  allgemeine  chirurgische  Pathologic  und  Therapie,  Berlin,  1868,  p.  724. 
I!  Lehrbuch  der  pathol.  Gewebslehre,  Leipsic,  p.  103. 
**  Handbuch  der  speciellen  und  allgemeiner  Chirurgie  von  Pitha  und  Billroth,  Bd. 
ii,  p.  226. 
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ening  is  most  pronounced  at  the  sphincter,  where  it  abruptly  ceases, 
while  at  the  other  end  it  gradually  disappears  in  the  wall  of  the  fundus. 
Inside  the  stomach  is  usually  uneven,  with  thick,  flat  folds  or  nodules 
over  the  infiltrated  portion.  Rarely  it  may  be  smooth.  The  mucosa  is 
fixed  and  thickened.  At  first  it  is  movable  and  of  normal  appearance, 
its  outlines  distinctly  separated  from  the  underlying  tumor  mass,  but 
later  it  becomes  firm  and  of  whitish  appearance;  its  borders  disappear, 
and  it  is  usually  changed  into  a  cancerous  mass,  or,  what  is  very  rare,  it 
may  disappear  as  though  ground  off.  This  is  more  marked  over  the 
protruding  nodules.  In  place  of  the  submucosa  is  found  a  white,  cartila- 
ginous mass,  3  to  6  mm.  thick,  which  looks  like  connective  tissue.  From 
this  septa  penetrate  the  muscularis.  Forster  held  that  these  always  con- 
sist entirely  of  connective  tissue.  In  my  cases  the  tissue  was  always  that 
found  in  the  tumor  of  the  submucosa.  At  times  a  similar  infiltration  is 
present  in  the  subserous  connective  tissue.  On  the  peritoneum  there 
often  occur  pinhead-sized  metastatic  growths.  Less  frequently  the 
peritoneum  may  be  diffusely  thickened,  the  thickenings  consisting  either 
of  cancerous  cells  or  of  simple  granulation  tissue.  The  large  omentum 
is  retracted  and  thickened,  and  also  studded  with  granules.  In  such 
cases  ascites  is  often  present.  Besides  the  metastasis  of  the  peritoneum, 
the  neighboring  lymph-glands  are  at  times  involved,  but  metastasis  in 
other  organs  is  rare. 

Two  of  my  cases  of  diffuse  scirrhous  carcinoma  were  accompanied  by 
cancerous  infiltration  of  the  cecum  and  the  rectum,  with  involvement  of 
the  surrounding  connective  tissue. 

Case  IX. — Scirrhus.  Diffuse  infiltration  of  the  stomach,  cecum,  rectum,  and  perirectal 
connective  tissue.  Stenosis  of  the  rectum  and  the  colon.  Miliary  metastasis  of  the  perito- 
neum and  retraction  of  the  omentum.     Ascites.     Enterotomy,  followed  by  diffuse  peritonitis. 

Hans  Jensen,  fifty-two,  blacksmith.  Autopsy  thirty-six  hours  after  death.  The  body 
is  well  preserved.  In  the  abdominal  cavity  occurs  1000  c.c.  of  a  thin,  cloudy,  semipuru- 
lent  fluid.  On  the  peritoneal  surface  of  the  anterior  abdominal  wall  and  of  the  intestines, 
especially  the  colon,  occur  scattered,  pinhead-sized,  gray,  semisolid  nodules,  which  in 
places  become  confluent,  to  form  larger  infiltrated  plaques.  The  omentum  is  retracted, 
roughened,  and  contains  multiple  millet-sized  nodules,  some  of  which  are  yellow  and  con- 
sist of  fat;  others  grayish,  and  are  metastatic  growths.  The  stomach  is  of  normal  shape, 
but  about  half  normal  size.  It  is  uniformly  resistant.  On  its  serous  surface  occur  a  few 
small  nodules,  the  remaining  surface  being  smooth.  The  organ  contains  a  shiny, 
grayish  substance.  Its  wall  is  diffusely  thickened  from  the  cardia  to  the  pyloric  sphincter, 
measuring  \]/2  cm.  in  thickness  in  the  pyloric  end  and  1  cm.  in  the  fundus.  The  condition 
of  the  individual  layers  is  as  follows:  The  serosa  is  not  pronouncedly  thickened,  but  non- 
transparent  and  adherent  to  the  muscularis,  which  is  7  mm.  thick  in  the  pyloric  end  and 
3  to  5  mm.  in  the  fundus.  It  has  its  usual  grayish,  transparent  appearance,  but  is  every- 
where penetrated  by  broad  white  septa.  The  submucosa  is  changed  into  a  layer  of  a  semi- 
solid, tenacious  tissue,  5  to  7  mm.  thick,  which  cannot  be  separated  from  the  mucosa. 
This  is  also  thickened  (2  to  3  mm.),  and  is  movable  only  in  a  few  places,  where  the  thicken- 
ing of  the  wall  is  at  the  minimuni.  The  cut  surface  of  the  tumor  mass  in  the  submucosa 
and  the  mucosa  appears  grayish  white,  semisolid,  and  of  uniform  consistence.  Only  a 
small  amount  of  clear  fluid  can  be  expressed  from  the  tissue.  The  inside  of  the  stomach  is 
uneven  and  wavy,  produced  either  by  markedly  thickened  longitudinal  folds  or  by  flat 
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round  tumors,  1  to  2  cm.  wide  and  2  to  3  cm.  in  height,  most  numerous  at  the  pylorus. 
Their  surface  is  rough  and  sHghtly  eroded.  The  mucosa  is  light  gray  in  color  and  opaque. 
Only  in  a  few  places  on  the  tumors  and  the  longitudinal  folds  occur  spots  of  a  light  rose- 
red  color,  due  to  injected  capillaries.  There  is  no  pronounced  stenosis  of  the  cardia 
or  of  the  pylorus.  The  duodenum  and  the  small  intestines  are  unchanged,  except  for  a 
small  amount  of  pigment  in  the  mucosa  of  the  lower  part  of  the  ileum.  The  mucosa  is  not 
thickened. 

The  cecum  and  the  entire  colon  have  undergone  changes  similar  to  those  of  the  stom- 
ach. Their  walls  are  from  5  to  10  mm.  in  thickness.  There  is  not  much  retraction,  but 
the  lumen  is  narrowed  on  account  of  the  thickened  walls.  The  serosa  is  unchanged,  but 
the  muscularis  is  from  13^  to  3  mm.  in  thickness,  and  it  is  penetrated  by  white  septa. 
Inside  of  the  muscularis  is  a  fleshy  layer  of  uniform  consistence,  5  to  7  mm.  in  thickness. 
The  inner  surface  of  the  intestines  is  roughened  and  studded  with  semispheric  or  flat, 
smooth,  grayish  or  light-red  nodules,  varying  in  size  from  that  of  a  pea  to  a  nut.  These  are 
semisolid,  and  fixed  to  the  underlying  tissue.  In  one  place,  at  the  duodenal  flexure  of  the 
colon,  these  tumors  are  so  large  and  numerous  as  to  produce  a  constriction  of  the  lumen. 
This  stricture  admits  a  No.  22  French  catheter  with  difficulty.  The  mucosa  cannot  be 
distinguished  from  the  underlying  tumor  mass.  The  cut  surface  of  the  larger  tumors  is 
smooth  and  of  a  grayish  color,  similar  to  the  cut  surface  of  the  tumors  in  the  stomach.  It 
is  transparent  and  of  a  uniformly  fleshy  appearance.  A  small  amount  of  a  nearly  clear 
fluid  can  be  expressed  as  in  the  stomach.  This  is  found  to  contain  a  few  blood-corpuscles 
and  spindle-shaped  cells.  The  wall  of  the  sigmoid  flexure  is  unchanged,  but  the  entire 
rectum  is  thickened,  most  marked  in  a  portion  about  6  cm.  long,  which  commences  3  to 
4  cm.  above  the  anus.  Here  also  occur  round,  firm  nodules,  and  the  lumen  is  constricted 
to  such  a  degree  that  it  admits  only  the  tip  of  a  finger.  The  connective  tissue  around  the 
rectum  is  changed  into  a  grayish-white,  fibrous  mass.     The  rest  of  the  organs  are  normal . 

The  white  fibrous  masses  of  the  submucosa,  the  stomach,  colon,  and  rectum,  consist 
of  a  finely  fibrillar  connective  tissue  containing  numerous  small  round-cells  from  3  to  6 
micra  in  diameter.  There  also  occur  a  few  scattered  cells  having  oblong,  nearly  rod- 
shaped  nuclei.  Besides  these,  large  masses  of  larger  round-cells  with  granular  cytoplasm 
and  with  large  round  nuclei  can  be  seen  in  certain  parts.  These  may  occur  singly,  scat- 
tered among  a  fibrillar  tissue,  or  may  be  found  in  chains  or  rows  among  heavier  bundles 
of  connective  tissue.  Alveoli  do  not  occur,  and  these  large  cells  are  so  closely  packed 
among  the  connective  tissue  that  they  cannot  be  shelled  out.  Finally,  a  large  part  of  the 
tumors  consist  of  adult  connective  tissue  with  elongated  or  star-shaped  connective-tissue 
cells,  and  without  both  the  small  round-cells  and  the  large  cells  just  described.  The  mu- 
cosa is  absent  from  the  larger  tumors  of  the  stomach  and  the  cecum.  But  on  the  less 
prominent  parts  of  the  stomach  a  line  may  be  seen  (in  hardened  preparations)  which  indi- 
cates the  division  between  the  mucosa  and  the  tumor.  In  such  places  the  new-growth  is 
seen  to  be  forcing  itself  from  below  toward  the  surface,  since  the  mu.scularis  mucosae  is  first 
pushed  aside,  and  then  the  growth  extends  up  between  the  fundi  of  the  glands.  These 
decrease  in  number,  become  scattered,  and  finally  disappear,  the  gland-cells  becoming 
changed  into  a  finely  granular  debris.  Signs  indicating  that  the  glands  take  an  active 
part,  such  as  dilatation  of  their  fundi  or  divisions  of  the  gland-cells,  cannot  be  found.  On 
the  surface  of  such  portions  the  villi  are  still  intact,  of  normal  size,  but  the  epithelial  lining 
is  absent  between  them.  Similar  changes  are  found  in  the  mucosa  and  submucosa  of  the 
cecum  and  the  rectum.  The  bundles  of  the  muscularis  are  separated  by  thick  septa  of  the 
type  of  tissue  found  in  the  submucosa.  The  nodules  on  the  peritoneum  consist  of  similar 
tissue. 

The  tumors  in  the  stomach  and  in  the  bowels  in  this  case  belong  to  a 
variety  of  scirrhus  which  is  closely  related  to  connective  tissue — the 
"connective-tissue    cancer"    ("Bindevavskraften").     The    tissue    was 
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made  up  of  a  uniformly  fibrillar  connective  tissue,  in  which  occurred  both 
finer  and  coarser  fibrillse.  Between  these  occurred  small  round-cells 
suggesting  an  active  development,  and  also  larger  round-cells,  about  12 
micra  in  diameter,  and  the  nuclei  of  6  micra.  Between  these  and  the 
small  round-cells  transitional  forms  occurred,  thus  suggesting  that  the 
large  round-cells  developed  from  the  smaller  ones.  That  such  is  actually 
the  case  cannot  be  definitely  proved,  and  must,  therefore,  always  remain 
a  theory.  Here  and  there  the  large  cells  were  gathered  into  rod-shaped 
groups,  thus  giving  the  tissue  somewhat  of  a  carcinomatous  appearance. 
It  is  this  type  of  architecture  in  a  cancer  which  speaks  strongly  for  Vir- 
chow's  theory  of  development,  according  to  which  the  malignant  cells 
are  formed  from  connective  tissue,  and  it  is  difficult  to  beheve  that  all 
these  scattered  cells  originate  from  carcinomatous  bodies,  which  must 
have  been  the  case,  according  to  Waldeyer's  ideas.  Moreover,  the  rela- 
tion of  the  gastric  glands  speaks  against  Waldeyer's  theory,  because 
these  were  atrophied,  pressed  together,  and  widely  separated  by  tissue 
of  the  same  type  as  that  of  the  tumor  in  the  submucosa. 

The  further  development  and  retrogressive  metamorphosis  of  tumors 
of  this  class  are  characterized  by  a  disappearance  of  the  granulation  cells, 
which  are  replaced  by  numerous  fine  elastic  fibers,  among  a  fibrillar  and 
often  finely  granular  connective  tissue,  surrounding  the  partly  scattered 
and  partly  grouped  epithelial  cells. 

A  similar  structure,  development,  and  mode  of  extension  took  place 
in  the  following  case : 

Case  X. — Scirrhus  of  the  pylorus;  flat,  diffuse,  non-ulcerative  infiltration,  mth  retraction 
of  the  stomach,  especially  the  pyloric  end.  Ascites.  Scirrhus  of  cecum  and  rectum  and  scirrhous 
infiltration  of  the  connective  tissue  of  the  true  pelvis,  with  stenosis  of  the  rectum.  Hypostatic 
pneumonia  of  the  lower  lobe  of  right  lung.  Pachymeningitis  interna.  Chronic  pigmented 
catarrh  of  the  colon. 

Ane  Meyer,  age  seventy,  widow.  Autopsy  June  18,  1872,  twenty  hours  after  death. 
The  peritoneal  cavity  contains  500  c.c.  of  a  clear,  serous  fluid.  On  the  visceral  and  parietal 
layers  of  peritoneum  are  found  numerous  nodules,  from  millet-  to  pinhead  size,  close  to- 
gether, and  of  grayish  color.  The  stomach  is  greatly  reduced  in  size,  and  consists  of  a 
sausage-like  fundus,  73^  cm.  wide  and  8  cm.  vertically;  and  of  a  small,  sausage-shaped 
pyloric  end,  which  is  9  cm.  long  and  3  to  4  cm.  in  diameter.  It  reaches  to  the  left  side  of 
the  gall-bladder,  and  is  covered  by  the  quadrate  lobe  of  the  liver.  The  stomach  holds  160 
c.c.  The  pyloric  part  of  it  is  firm,  rigid,  and  uniformly  constricted.  The  right  end 
scarcely  admits  two  fingers,  while  the  sphincter  end  barely  admits  one.  The  pyloric  wall 
is  markedly  thickened,  due  to  a  muscular  layer,  3  mm.  thick,  which  is  penetrated  by  radi- 
ating white  septa,  and  to  a  white,  scar-like  substance  internal  to  the  muscularis,  the  cut 
surface  of  which  yields  no  juice  on  scraping;  and  to  a  mucous  membrane,  intact  all  over, 
but  firmly  adherent  to  the  underlying  layers.  It  is  smooth,  of  a  yellowish-gray  color,  and 
appears  normal  to  the  naked  eye.  In  the  fundus  the  mucosa  is  engorged  with  blood  and 
contains  numerous  ecchymoses.  It  is  freely  movable  and  of  a  normal  thickness.  The 
muscularis  is  unchanged. 

The  liver  is  normal.  The  portion  of  the  cecum  next  to  the  ileocecal  valve  is  markedly 
retracted.  Its  wall  is  4  to  5  mm.  thick.  The  muscularis  contains  white  septa  extending 
into  it  from  the  firm,  white,  thickened  connective  tissue  of  the  muscularis.  The  mucosa  is 
adherent  to  the  submucosa.     In  the  large  intestine  occur  large  pigmented  areas  scattered 
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over  the  mucosa,  and  at  one  place  the  layer  is  injected  and  contains  minute  hemorrhages. 
The  rectum  is  firm  and  contracted;  its  lumen  does  not  admit  the  tip  of  a  finger.  The  wall 
is  greatly  thickened,  the  longitudinal  layer  being  2  mm.  in  thickness,  and  the  circular 
fibers  forming  a  layer  measuring  from  2  to  3  mm.  in  thickness.  The  submucosa  is  not 
thickened,  but  sends  light,  fibrous  septa  into  the  muscularis.  The  mucosa  is  to  a  slight 
extent  diffusely  pigmented;  it  is  movable  and  otherwise  unchanged.  The  connective 
tissue  surrounding  the  rectum  and  the  tissue  between  the  uterus  and  the  rectum  is  firm, 
fibrous,  and  has  a  reticular  cut  surface,  the  meshes  of  which  contain  groups  of  yellow  fat- 
granules  or  edematous  connective  tissue.  The  retroperitoneal  lymph-glands  form  with 
the  surrounding  connective  tissue  a  fibrous  mass  lying  around  the  large  vessels  in  front  of 
the  spinal  column.  Similar  changes  have  taken  place  among  the  glands  and  connective 
tissue  of  both  inguinal  regions. 

Microscopically,  the  mucous  membrane  of  the  pylorus  is  seen  to  be  thickened  (1  to 
1.5  mm.);  the  villi  are  not  lengthened.  The  mouths  of  the  glands  cannot  be  seen,  and 
the  cylindric  epithelium  is  lacking,  so  that  the  mucosa  consists  of  narrow  bundles  of  con- 
nective tissue  running  perpendicularly  to  the  surface.  Between  these  occur  numerous 
oblong  groups  of  large  round-cells  with  large  nuclei  (gland-cells).  In  the  deeper  layers  of 
the  mucosa  are  seen  a  few  scattered,  non-dilated  gland  fundi.  The  hypertrophied  muscu- 
laris mucosae  contains  no  alveoli.  The  firm  white  tumor  mass  in  the  submucosa  consists 
of  a  fibrous,  often  wavy,  connective  tissue,  richly  supplied  with  elastic  fibers,  and  contain- 
ing in  places  a  large  amount  of  small  round-cells,  measuring  12  micra  in  diameter,  with  a 
distinct  nucleus,  6  micra  in  diameter  (carcinomatous  cells).  Between  the  bundles  of  the 
muscularis  are  found  septa  of  a  finely  granular  connective  tissue,  rich  in  elastic  fibers.  In 
this  tissue  occur  small  groups  of  individual  cells  similar  to  the  large  round-cells  found  in 
the  submucosa.  The  nodules  on  the  peritoneum  consist  of  connective  tissue  rich  in  small 
round-cells.  The  wall  of  the  cecum  has  undergone  the  same  changes  as  that  of  the  stomach. 
The  mucosa  of  the  rectum  is  markedly  thickened  (2  mm.).  The  glands  are  not  dilated, 
and  the  muscularis  muco.s8e  is  unchanged.  The  interstitial  tissue  of  the  hypertrophied 
muscularis  is  increased,  and  scirrhous  tissue  occurs  in  places,  as  was  the  case  in  the  stomach. 
The  firm  scirrhous  tissue  in  the  pouch  of  Douglas  and  surrounding  the  rectum  consists  of 
fibrillar,  wavy  connective  tissue,  in  which  occur  scattered  areas  of  small  round-cells  and 
only  a  few  large  round-cells  with  large  nuclei. 

It  is  cases  like  the  above  which  have  led  writers  to  believe  that  they 
represent  a  benign  condition  of  the  stomach  different  from  cancer — a 
theory  based  more  on  the  structure,  lack  of  metastasis,  and  absence  of 
retrogressive  changes  than  on  the  real  outcome  of  the  disease.  However, 
as  a  rule,  all  attempts  made  to  separate  a  benign  tumor  from  real  cancer 
have  been  in  vain.  This  disease  has  been  described  under  many  and 
varied  titles.  Andral*  called  it  hypertrophy,  but  mixed  it  up  with 
cancer,  when  he  held  that  ulceration  might  take  place.  Burch  f  commits 
the  same  error,  and  even  classifies  as  hypertrophy  cases  which 
produce  medullary  metastasis  in  the  lymph-glands  and  the  lungs. 
In  spite  of  the  fact  that  he  studied  the  tumors  microscopically,  he 
believes  that  the  sohd  tumors  of  the  stomach  are  benign  hypertrophy 
and  have  no  relation  to  the  medullary  cancer  of  the  other  organs. 
Snellen, J  basing  his  ideas  on  one  case,  proposed  the  name  "sclerosis," 

*  Precis  d'anat.  pathol.  Paris,  1829,  vol.  ii,  p.  58. 

f'Ueber  Magenkrebs  und  Hypertrophic  der  Magenhaute,"  Zeitschr.  f.  rationelle 
Medicin,  1849,  vol.  viii,  p.  249. 

t  Nederl.  Lancet,  1855;  Constatt  Jahrber.,  1856,  vol.  iii,  p.  303. 
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since  there  is  an  increase  of  connective  tissue  at  the  expense  of  the  other 
tissues.  Metastasis  did  not  occur  in  his  case,  but  retraction  was  ob- 
served. Rokitansky  groups  all  tumors  of  this  structure  under  "Scir- 
rhous Degeneration  of  the  Stomach- wall."  Habershon*  reports  as 
"Fibroid  Degeneration  of  the  Pylorus"  cases  in  which  the  tumor  con- 
sists of  fibrous  tissue  without  malignant  cells,  but  he  adds  that  the  lymph- 
glands  may  be  involved,  the  omentum  may  become  retracted,  and  ul- 
ceration may  occur.  Brintonf  classifies  under  Cirrhosis  ("Cirrhotic 
Inflammation  or  Plastic  Splenitis")  the  benign  forms,  and  justly  empha- 
sizes the  point  that  they  should  be  free  from  metastasis.  He  admits, 
however,  that  they  have  many  features  suggesting  cancer,  although  he 
believes  in  an  essential  difference  between  these  and  cancer  which  cannot 
be  seen  in  their  structural  characteristics. 

At  present  it  is  impossible  to  decide  whether  a  benign  growth,  simple 
localized  or  diffuse  connective-tissue  hypertrophy,  structurally  and 
morphologically  different  from  cancer,  really  exists.  The  histologic 
diagnosis  stumbles  on  the  connective  tissue.  Lack  of  metastasis  must 
be  the  only  criterion.  It  is  hardly  admissible,  with  Snellen  and  Haber- 
shon, to  place  cases  with  retracted  omentum  in  the  benign  group,  since 
a  simple  inflammation  (chronic  peritonitis)  does  not  produce  retraction 
of  the  omentum.  This  is  a  special  characteristic  of  tuberculous  and 
cancerous  peritonitis,  and  occurs  only  when  new  formations  are  found  in 
the  omentum.  Brinton  does  not  mention  the  omentum  in  his  "  Cirrho- 
sis." If,  in  the  diagnosis  of  these  cases,  both  structure  and  metastasis 
are  taken  into  account,  the  number  of  such  benign  forms  would,  at  any 
rate,  greatly  decrease.  Personally,  I  have  failed  to  find  a  single  instance 
of  such  tumors. 

(b)  Circumscribed  Ulcerative  Forms. — These  are  either  composed  of 
the  kind  of  tissue  described  under  Case  X,  or  of  an  ordinary  carcinoma- 
tous structure  with  small  alveoli  and  a  large  amount  of  connective  tissue. 
The  tumors  do  not,  as  a  rule,  reach  the  size  of  the  medullary  carcino- 
mata.  Otherwise  they  are  distinguishable  from  the  latter  only  by  their 
firmer  consistence  and  lack  of  metastasis. 

Case  XI. — Scirrhvs  unth  small  alveoli  and  small  cells.  A  firm  circumscribed  vlrerated 
tumor  on  the  lesser  curvature  at  the  pylorus.  Carcinomatous  infiltration  of  the  lymph-glands 
at  the  greater  curvature.     Perforation  of  the  ulcer.     Acute  generalized  peritonitis. 

Andrea  Jorgensen,  age  fifty-six,  widow.  Autopsy  March  9,  1872,  twenty-four  hours 
after  death.  Under  the  left  lobe  of  the  liver,  on  the  anterior  surface  of  the  stomach,  is  an 
opening  1  cm.  in  diameter.  This  leads  into  the  stomach  cavity,  and  part  of  the  stomach- 
contents  has  escaped  through  it,  and  is  seen  as  brownish-red  clumps  in  the  exudate  sur- 
rounding the  opening.  The  stomach  is  filled  by  various  food-substances.  There  is  an 
ulcer,  4.5  cm.  long,  on  the  half  of  the  lesser  curvature  facing  the  pylorus,  and  from  this 
extends  a  round  new-growth  down  over  the  posterior  stomach-wall  for  6  cm.,  and  over 
the  anterior  surface  for  4.5  cm.  The  floor  of  the  ulcer  is  smooth,  and  consists  of  firm  white 
connective-tissue-like  masses  with  protruding  bundles  and  fibers.    The  edge  of  the  ulcer 

"Pathology  and  Practice,"  Observations  on  Diseases  of  the  Abdomen,  second  edi- 
tion, 1862. 

t  Loc.  cit.,  p.  261. 
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is  everted,  firm,  and  raised,  and  a  cross-section  shows  the  mucosa,  submucosa,  and  muscu- 
laris  infiltrated,  forming  a  semisolid,  white  tumor  mass  over  1  cm.  thick.  No  juice  can  be 
extracted  from  the  cut  surface.  In  the  ulcer  on  the  anterior  surface  is  the  perforation 
mentioned;  it  has  smooth,  even  edges,  The  cancerous  infiltration  extends  for  1  to  1.5  cm. 
from  the  edge  of  the  ulcer  out  into  the  surrounding  stomach-wall  in  such  a  manner  that  it 
reaches  farthest  into  the  submucosa,  extending  1}/^  cm.  into  this,  whereas  it  reaches  only 
7  to  8  mm.  into  the  muscularis.  The  mucosa  of  the  rest  of  the  stomach  is  rather  pale, 
opaque,  and  slightly  edematous,  otherwise  unchanged.  The  lymph-glands  of  the  greater 
curvature  are  transformed  into  carcinomatous  nodules  as  large  as  nuts.  The  retroperi- 
toneal lymph-nodes  are  not  involved.  The  liver  is  free  from  metastatic  growths.  The 
other  organs  are  anemic.  Microscopically,  the  mucosa  of  the  stomach  is  not  thickened 
except  at  the  edge  of  the  ulcer,  and  the  glands  appear  normal.  The  tumor  mass  underneath 
is  6  mm.  thick,  and  consists  of  a  finely  meshed,  carcinomatous  tissue,  in  which  occur  small 
alveoli  (0.03  to  0.15  mm.)  containing  small  round  or  angular  cells,  9  to  12  raicra  in  diam- 
eter, with  large  round  or  oval  nuclei,  6  to  9  micra  wide.  The  lymph-glands  contain  a 
malignant  tissue  consisting  of  a  scant  stroma  and  larger  alveoli,  holding  the  same  type  of 
cells  as  those  found  in  the  tumor  of  the  stomach.  The  floor  of  the  ulcer  is  made  up  of 
cancer  tissue  containing  a  few  alveoli  widely  separated  by  connective  tissue. 

Case  XII. — Scirrhus;  a  firm,  ring-shaped,  ulcerative  tumor  in  the  pyloric  end,  with 
stenosis  of  the  pylorus  and  dilatation  of  the  rest  of  the  stomach.  Cancerous  infiltration  of  the 
hepatic  lymph-glands,  and  injection  of  the  lymph-vessels  between  them.  Miliary  carcinoma 
of  the  peritoneum. 

Hans  Paulson,  age  sixty-one,  weaver.  Autopsy,  November  23,  1872,  thirty-six  hours 
after  death.  The  abdominal  cavity  contains  about  100  c.c.  of  a  clear,  serous  fluid. 
On  the  visceral  and  parietal  peritoneum  occur  scattered  gray,  small  no'dules.  The 
omentum  is  retracted.  The  stomach  hangs  perpendicularly,  the  lesser  curvature  being 
slightly  retracted,  and  on  it  occur  irregular  white  nodules  varying  in  size  from  that  of  a 
hempseed  to  that  of  a  pea.  The  hepatoduodenal  ligament  is  retracted,  and  the  transverse 
colon  is  fixed  to  the  pylorus  by  a  tumor  mass  which  broke  during  removal.  The  stomach, 
as  noted,  is  markedly  dilated;  the  greater  curvature  is  45  cm.  long;  the  height  is  15  cm., 
and  its  capacity,  2100  c.c.  It  contains  a  small  amount  of  coagulated  milk.  The  pyloric 
end  is  narrowed — its  lumen  hardly  admits  one  finger.  The  stenosis  is  due  to  a  circular 
tumor  extending  from  the  pyloric  sphincter  about  7  cm.  along  the  lesser  curvature.  It 
forms  a  complete  ring  close  to  the  pylorus,  which  on  the  anterior  surface  is  2  to  3  cm.  wide. 
The  tumor  is  ulcerated,  the  bottom  of  the  ulcer  being  rough  and  studded  with  shreds  of 
tissue.  The  ulcer  is  surrounded  by  a  wavy,  undermined  edge,  which  on  cut  section  is  seen 
to  consist  of  a  smooth,  firm,  whitish  tissue  from  which  a  small  amount  of  turbid  fluid  can 
be  extracted.  The  surrounding  mucosa  is  everywhere  softened  except  in  one  place  on  the 
pyloric  end,  where  a  couple  of  isolated  nodules  occur.  The  liver  contains  a  large  amount 
of  blood,  but  is  free  from  carcinoma.  The  pancreas  is  firmly  adherent  to  the  floor  of  the 
ulcer;  its  tissue  is  soft,  grayish  in  color,  but  free  from  carcinoma.  Between  the  enlarged 
lymph-glands  in  the  hilum  of  the  liver  occur  white,  injected  lymph-vessels  filled  with  small, 
round,  granular  cells  without  nuclei.  The  spleen  is  small  and  soft,  but  free  from  metas- 
tatic growths.  The  urinary  organs,  the  mucosa  of  the  intestines,  and  the  brain  are  un- 
changed. The  retroperitoneal  lymph-glands  are  free  from  metastasis.  Microscopically, 
the  mucosa  on  the  edge  of  the  ulcer  is  of  normal  thickness,  but  consists  of  connective  tissue 
and  cells  without  signs  of  glands. 

The  3  to  5  mm.  thick  tumor  mass  in  the  submucasa  is  made  up  of  a  fibrillar  connective 
tissue  with  indistinct,  small  alveoli,  filled  with  small,  granular  cells  6  micra  in  diameter, 
and  without  signs  of  any  nuclei.  In  most  places  it  seems  as  if  the  cells  had  simply  in- 
filtrated the  connective  tissue  without  any  attempt  at  alveolar  formation.  The  muscu- 
laris is  3  to  4  mm.  thick,  hence  slightly  thicker  than  normal;   it  is  penetrated  by  white 
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septe  containing  in  places  oblong  groups  of  cells  similar  to  those  of  the  tumor  in  the  sub- 
mucosa,  and  in  others,  between  larger  muscular  bundles,  distinct  alveoli. 

In  the  lymph-glands  are  found  large  necrotic  areas  surrounded  by  infiltrating  carci- 
nomatous cells  without  alveolar  arrangement.  The  nodules  on  the  peritoneum  also  con- 
sisted of  cancerous  tissue  with  small  cells. 

There  is  nothing  unique  in  the  form  and  size  of  the  cells  in  scirrhous 
carcinomata.  I  found  the  cells  very  small  and  without  nuclei  in  1  case; 
in  3  cases  the  cells  were  of  medium  size,  12  to  15  micra,  and  one  single 
tumor  consisted  of  large  cells,  12  to  21  micra,  with  a  nucleus  measuring  6 
micra  across. 

On  the  whole,  the  tumor  mass  is  not  so  large  as  in  the  softer  forms, 
the  average  thickness  of  the  mass  in  the  submucosa  being  2  to  4  mm.  for 
the  scirrhous  types,  and  9.9  mm.  for  the  medullary  carcinomata.  The 
thickness  of  the  muscularis  is  about  the  same  in  all  forms,  namely,  4  mm. 
The  scirrhous  ulcers  do  not  have  a  tall  border,  and  are  not  in  any  way 
characteristic;  neither  is  the  floor,  which  was  villous  in  one  of  my  cases, 
smooth  in  another,  and  rough  and  discolored  in  a  third.  Twice  the  ulcer 
was  the  size  of  a  palm,  and  once  not  quite  so  large. 

Metastasis  was  found  only  three  times  on  the  peritoneum,  and  once 
each  in  the  glands  of  the  lesser  curvature,  the  greater  curvature,  and  the 
esophagus.     The  glands  never  exceeded  a  nut  in  size. 

Medullary  Carcinomata 

I  have  grouped  as  medullary  carcinomata  all  the  more  or  less  soft 
forms,  rich  in  cancer  juice,  and  containing  alveoli  filled  with  round-  or 
polymorphous  cells.  I  found  10  tumors  of  this  type  among  my  30  cases. 
There  do  not  occur  any  statistics  by  which  I  might  compare  this  propor- 
tion, since  the  early  writers  did  not  keep  the  "  cylindercancroid  "  and  the 
mixed  forms  out  of  their  descriptions  of  carcinomata. 

According  to  Rokitansky,  there  occur  four  varieties  of  medullary  car- 
cinoma in  the  stomach,  viz.,  degeneration  of  the  submucosa,  degenera- 
tion of  the  mucosa,  villous  cancer,  and  melanotic  carcinoma  ("car- 
cinoma melanodes").  I  have  not  seen  the  two  last  forms.  They  are 
very  rare.  This  applies  particularly  to  the  melanotic  variety. 
Cruveilhier*  gives  five  illustrations  of  villous  cancer,  which  is  given 
as  one  of  three  main  types  of  carcinoma  by  Billroth,!  who  divides 
malignant  growths  into  epithelial  and  gland  cancer,  villous  cancer, 
and  connective-tissue  cancer.  As  far  as  the  first  two  forms  go, 
it  must  be  admitted  that  it  often  appears  as  if  they  were  limited 
to  either  the  mucosa  or  the  submucosa,  but  closer  inspection  always 
reveals  that  both  layers  are  involved  together — as  a  rule,  the  tumor 
mass  is  largest  in  the  submucosa.  The  mucosa  is  rarely  the  site  of  the 
main  mass  of  the  tumor.  I  only  found  two  cases  in  which  the  mucosa 
was  involved  alone,  as  small  spots  outside  of  the  main  growth.  The 
mucosa  immediately  adjoining  the  tumor  was  slightly  thickened  in  only 
*  Anat.  pathol.,  livr.  4,  plate  1,  Figs.  1,  2. 
t  Allg.  Chir.,  Pathol,  und  Therapie,  Berlin,  1868,  p.  723. 
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two  cases  (about  1}/^  mm.  in  thickness),  but  the  portion  next  to  the  ulcer 
was  always  infiltrated.  The  thickness  of  the  cancerous  tissue  in  the  sub- 
mucosa  varied  from  1  mm.  to  3  cm.  The  average  was  9.9  mm.  The 
muscularis  varied  in  thickness  between  1.5  and  8  mm.,  the  average  being 
4  mm. 

There  is  nothing  characteristic  in  the  size,  shape,  location,  mode  of 
extension,  or  retrogressive  processes  which  distinguishes  these  tumors 
from  other  malignant  growths  in  the  stomach.  Attempts  at  giving 
characteristic  descriptions  (Forster*)  of  the  various  subvarieties  have 
resulted  either  in  the  characteristic  features  overlapping  or,  still  worse, 
in  absolutely  false  statements  (Klebs  f) . 

On  the  whole,  these  tumors  are  of  a  more  or  less  soft  consistence, 
but  often  there  occur  soft  and  solid  areas  in  the  same  growth;  the 
custom  is  to  regard  such  as  medullary  carcinomata  on  a  scirrhous 
base.  Often  the  scirrhous  parts  observed  by  the  early  writers 
(particularly  by  Dittricht)  are,  without  much  doubt,  the  younger 
parts  of  the  cancer  growth  (granulation  tissue  mixed  with  the  malig- 
nant cells).  But  there  are  cases  in  which  large,  acute,  medullary 
tumors  spring  from  the  periphery  of  other  older  scirrhous  ulcers.  A  fine 
example  of  this  is  Case  II,  described  above,  in  which  a  medullary  car- 
cinoma as  large  as  a  hen's  egg  had  developed  from  the  edge  of  a  scirrhous 
ulcer  at  the  pylorus  and  completely  occluded  the  pyloric  end.  Micro- 
scopically, the  firm  ulcerated  tumor  consisted  of  older  scirrhous  tissue, 
and  the  soft  part  was  made  up  of  large  alveoli  and  a  scant  stroma. 

The  ulcers  develop  more  rapidly  and  become  larger  in  the  soft  carcin- 
omata than  in  the  scirrhous  forms.  The  tumor  was  ulcerated  in  every 
one  of  my  10  cases.  The  edges  of  the  ulcers  were  at  times  steep  and 
at  others  perfectly  flat.  The  floors  of  the  ulcers  were  rough  and  irregular 
in  five  cases;  once  it  was  discolored;  twice  gangrenous,  and  twice  firm 
and  smooth.  In  one  of  these  the  floor  consisted  of  firmer  carcinomatous 
tissue,  and  in  the  other  it  was  made  by  the  pancreas.  The  size  of  the 
tumors  or  ulcers  was  in  three  cases  6  cm.,  and  in  four  2  to  3  cm.  in  diam- 
eter. Once  the  tumor  surrounded  the  pylorus  in  a  ring-like  fashion. 
As  a  rule,  the  ulcer  is  dirty  and  irregular,  with  everted,  rough,  and  ir- 
regular edges.  In  only  one  instance  did  the  ulcer  simulate  the  flat, 
clean  ulcers  found  in  certain  forms  of  "cancroids"  of  the  face.  This 
was  in  Case  XXIV  (to  be  described  later),  where  a  flat,  round  ulcer  3  cm. 
in  diameter,  having  a  reddish-gray  floor,  was  located  in  the  pyloric  end 
near  the  lesser  curvature.  The  floor  in  this  case  was  formed  by  the  sub- 
mucosa,  which  was  not  thickened,  but  partially  infiltrated  with  malig- 
nant cells.  The  edge  was  smooth  and  firm,  formed  by  a  thin  layer  of  the 
mucosa,  which  was  white  in  color  and  about  15  mm.  in  thickness.  It 
consisted  of  cancerous  tissue.     An  insignificant,  primary,  localized  affair 

*  Handbuch  der  path.  Anat.,  1863,  vol.  ii,  pp.  74-78. 

t  Loc.  cit.,  p.  192.  There  he  states  that  medullary  carcinomata  in  the  pyloric  end 
never  affect  the  sphincter,  and  that  they  do  not  encircle  the  pylorus.  In  my  few  cases 
the  valve  was  completely  destroyed  twice  in  8  cases;  in  some  cases  the  tumor  was  cir- 
cular.    Forster  also  mentions  circular  tumors. 

I  Prag.  Vierteljahresschr.,  1848,  p.  12. 
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of  this  type  is  rare,  and  produces  death  by  metastatic  growths,  which  in 
this  case  occurred  as  cancer  of  the  veins  and  a  pronounced  carcinoma  of 
the  Hver. 

(a)  The  Cells. — In  5  cases  the  cells  were  of  medium  size,  measuring 
12  to  15  micra  in  diameter,  with  nuclei  6  micra  wide.  In  the  remaining 
5  cases  the  cells  were  large,  20  to  30  micra,  and  their  nuclei  were  12  to  18 
micra  in  diameter.  The  size  of  the  cells  in  my  last  5  cases  corresponds 
to  that  found  by  Lebert,*  who  measured  the  cells  in  9  of  his  cases  and 
found  the  diameter  to  vary  between  15  and  30  micra,  and  that  of  their 
nuclei  to  be  between  7.5  and  12  micra. 

Klebsf  is,  of  course,  right  when  he  states  that  these  granular,  irreg- 
ular cells  look  like  the  cells  of  the  gastric  glands  ("die  Labzellen"),  but 
this  is  nothing  peculiar  for  carcinomata  of  the  stomach.  I  have  been 
unable  to  follow  the  minute  changes  in  the  gastric  glands,  and  to  observe 
the  relation  of  these  to  the  carcinoma.  I  do  not  understand  how  Wald- 
eyerj  can  advance  the  theory  that  the  malignant  cells  develop  from 
one  ("die  Hauptzellen ")  of  the  two  main  types  of  cells  described  in  the 
gastric  glands  by  Heidenhain.§  He  carried  on  his  investigations  in 
animals  in  which  the  almost  fresh  stomach  was  put  into  hardening  fluid. 
The  human  stomach,  on  the  other  hand,  is  perhaps  the  place  where  post- 
mortem softening  first  set  in,  even  when  it  is  healthy  and  contains  but 
little  food,  and  the  stomach  is  not  put  into  hardening  fluid  before  many 
hours  after  death.  In  addition  to  this  the  cancerous  ulcer  doubtlessly 
aids  the  process  of  decomposition,  and  even  where  there  is  no  ulcer,  the 
catarrh  so  frequently  associated  with  the  cancer  greatly  confuses  the 
distinct  picture  of  the  glands  needed  for  the  recognition  of  the  minute 
changes  observed  by  Heidenhain  in  animals.  || 

The  size  of  the  cells  bears  no  relationship  to  the  consistence  of  the 
tumor.  The  tumor  was  soft  3  times  and  semisolid  in  2  of  the  5  cases 
of  medium-sized  cells  described  above.  Precisely  the  same  condition 
existed  in  the  5  large-celled  tumors.  It  might  be  supposed  that  large- 
celled  tumors  were  less  apt  to  produce  metastasis,  being  analogous  to  the 
squamous-celled  forms,  the  larger  cells  finding  it  more  difficult  to  enter 

*  Loc.  cit.,  p.  480.  t  Handbuch  der  pathol.  Anat.,  Berlin,  1868,  vol.  i,  p.  192. 

X  Loc.  cit.,  p.  19.  §  Archiv  f.  mikroskopische  Anat.,  1870,  vol.  vi,  p.  308. 

II  My  microscopic  examinations  of  cancer  of  the  stomach  have  been  made  with  prepara- 
tions hardened  in  chromic  acid.  On  hardening  in  strong  alcohol  the  pictures  do  not  become 
so  clear,  and  it  is  not  so  easy  to  cut  thin  sections  as  in  hardening  in  chromic  acid.  The 
hardening  did  not  come  out  equally  well  in  all  cases,  and  it  has  not  always  been  possible 
to  point  out  the  cause  of  this.  I  have  noticed  one  thing  which  hinders  hardening,  namely, 
when  the  mucous  membrane,  especially  of  an  empty  stomach,  is  covered  with  a  layer 
of  viscid  mucus  which  extends  down  into  the  openings  of  the  glands,  forming  a  viscid  ad- 
herent layer,  so  that  it  cannot  be  removed  by  gentle  streams  of  water.  Even  a  strong 
stream  may  not  be  sufficient  at  the  same  time,  as  it  removes  the  epithelium  and  changes 
the  relative  locations  of  the  delicate  gland-cells.  A  layer  of  mucus  like  this  prevents  the 
chromic  acid  from  penetrating  into  the  mucous  membrane  as  rapidly  as  is  necessary  in 
order  that  the  gland-cells  may  not  become  too  indistinct.  This  condition,  in  conjunction 
with  the  rapid  decomposition  of  the  mucous  membrane  after  death,  renders  the  examina- 
tion difficult. 

The  sections  I  have  made  partly  free  hand,  partly  by  means  of  embedding  in  a  mixture 
of  equal  parts  of  wax  and  olive  oil.  This  mass  is  preferable  to  the  mixture  of  gelatin  and 
glycerin,  because  it  cuts  uniformly  and  can  be  removed  from  the  sections  without  difficulty, 
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the  lymph-stream  and  be  transported.  This  does  not  prove  to  be  the 
case.  Metastasis  into  the  lymph-glands  and  to  the  peritoneum  is 
evenly  distributed  between  the  small-celled  and  the  large-celled  groups, 
and,  as  far  as  the  liver  goes,  it  was  involved  three  times  in  the  large-celled 
tumors  and  only  twice  in  the  other. 

(6)  The  Alveoli. — These  vary  greatly  in  size,  hence  are  not  at  all 
typical.  As  far  as  their  grouping  goes,  half  of  the  tumors  contain  alveoli 
uniformly  distributed,  and  in  the  other  half  the  alveoli  were  arranged  in 
groups,  thus  having  a  similarity  to  the  adenomata. 

I  was  able  to  trace  the  development  of  the  growth  in  five  cases  from 
the  winding  dilated  glands  in  the  mucosa  at  the  edge  of  the  ulcer,  but 
this  origin  did  not  correspond  to  the  adenomatous  appearance  of  the 
tumor  tissue.  Since  this  mode  of  development  was  observed  twice 
where  the  malignant  tissue  consisted  of  scattered  alveoli,  or  the  usual 
carcinomatous  appearance,  I  cite  the  following  case  as  an  example: 

Case  XIII. — Medullary  carcinoma  on  scirrhous  base  in  the  pyloric  end.  It  is  semi- 
solid, ulcerated,  and  forms  an  incomplete  ring  around  the  pylorus.  Soft  nodule  at  edge. 
Some  degree  of  stenosis  at  the  pylorus.  No  dilatation  of  the  rest  of  the  organ.  Carcinomatous 
lymph-glands  of  the  lesser  cumature. 

Karl  Strey,  age  seventy-five,  carpenter.  Autopsy  November  29,  1871,  twenty-four 
hours  after  death.  There  is  a  narrowing  of  the  pyloric  end  of  the  stomach,  which  admits 
only  the  little  finger.  This  is  caused  by  a  tumor  extending  from  the  normal  pyloric  sphinc- 
ter 7  cm.  into  the  stomach.  The  tumor  surface  is  ulcerated  and  covered  with  long, 
irregular,  injected  shreds  of  tissue.  The  edge  of  the  ulcer  is  formed  by  a  semisolid 
tumor  mass,  1  to  3  mm.  thick,  having  a  white,  reticular,  cut  surface  from  which  a  milky 
fluid  can  be  scraped,  which  contain  medium-sized  round  or  polymorphous  cells.  The 
tumor  stops  at  the  free  border  of  the  pyloric  sphincter  by  forming  here  a  soft,  polyp-like 
mass  nearly  as  large  as  a  walnut. 

Microscopically,  the  mucosa  is  somewhat  thickened,  and  studded  with  large,  club- 
shaped  villi.  The  fundi  of  the  glands  are  dilated,  and  connected  with  alveoli  in  the  muscu- 
laris  mucosff,  which  are  filled  with  round-  and  polymorphous  cells  as  large  as  15  micra  in 
diameter,  containing  nuclei  6  micra  in  diameter.  In  the  submucosa  occurs  a  semisolid, 
whitish-gray  layer  of  malignant  tissue,  from  0.5  to  1  cm.  in  thickness.  This  has  a  thick 
granular  stroma  and  medium-sized  alveoli,  uniformly  distributed,  and  containing  the  same 
type  of  cells  as  the  alveoli  of  the  muscularis  mucosae. 

while  the  gelatin  mass  is  elastic,  consequently  does  not  cut  uniformly,  and  is  removed  with 
difficulty  without  tearing  the  section.  It  has  been  stated  that  it  is  not  necessary  to  remove 
the  gelatin  mass  from  the  section,  but  this  is  of  no  advantage  when  the  section  in  the  gela- 
tin is  irregular  and  of  unequal  thickness.  In  order  to  stain  the  sections  I  have  used  indigo, 
carmin,  fuchsin,  and  Berlin-blue,  dissolved  according  to  the  directions  given  by  Frey.  I 
have  not  found  the  last  three  to  possess  any  advantages  over  the  carmin.  For  the  examina- 
tion of  cancer  in  the  vagus  nerves  I  have  used  osmic  acid,  which  stains  nerve-fibers,  cancer- 
cells,  and  connective-tissue  fibers  so  that  the  difference  between  them  is  not  much  more 
distinct  than  in  preparations  treated  with  carmin.  The  lymph-vessels  filled  with  cancer  I 
treated  with  chlorid  of  gold  and  solution  of  nitrate  of  silver,  in  order  to  study  the  relation 
of  the  endothelial  cells  to  the  cancer-cells.  I  did  not  succeed  in  rendering  the  endothelial 
cells  visible,  which  is  to  be  expected  only  with  quite  fresh  material.  My  injections  with 
mixtures  like  Beale's  blue  failed,  as  well  as  injections  into  the  tissues  in  order  to  fill  the 
lymph- vessels.  ^Yithout  special  apparatus  and  good  assistance  it  is  hardly  possible  to  fill 
vessels  that  are  so  diflBcult  of  access  as  the  branches  of  the  superior  celiac  artery,  while  the 
organs  are  in  situ,  and  when  one  does  not  wish  to  inject  large  parts  of  the  body;  I  treated 
the  last  with  carmin,  but  did  not  succeed.  I  did  not  inject  with  blue-mass  because  the 
face  then  assumes  a  hideous  appearance.  To  fill  the  vessels  of  the  stomach  after  it  is 
taken  out  of  the  body  is  extremely  difficult,  on  account  of  the  torn  vessels  at  the  cardiac 
end,  and,  as  stated,  I  did  not  succeed  in  injecting  the  tumors. 


IL 
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In  the  other  half  of  my  cases  it  was  impossible  to  find  any  connection 
between  the  glands  and  the  carcinomatous  bodies.  The  glands  in  the 
mucosa  at  the  edge  of  the  ulcer  were  unchanged  in  four  of  the  five  cases 
and  atrophied  in  the  fifth.  The  extension  of  the  malignant  cells  from 
the  submucosa  could  readily  be  traced  through  the  muscularis,  and  in 
between  the  glands  in  the  deeper  layers  of  the  mucosa.  The  following 
case  serves  as  an  example  of  this : 

Case  XIW— Medullary  carcinoma  in  the  pyloric  end;  ulcerated;  stenosis  of  the  pylorus 
with  dHataiion  of  the  rest  of  the  organ;  multiple  carcinomatous  nodules  of  the  liver;  miliary 
carcinomatosis  of  the  peritoneum;  ascites;  medullary  carcinoma  of  the  hepatic  lymph-glands, 
with  compression  of  the  bile-passages;  icterus;  granular  degeneration  of  the  myocardium; 
bronchitis. 

August  Lange,  age  6fty-six,  tanner.  Autopsy  six  hours  after  death.  The  stomach 
lies  entirely  on  the  left  of  the  spinal  column.  The  pyloric  end  forms  a  prominent,  6rm, 
nodular  tumor,  situated  slightly  below  and  to  the  left  of  the  suspensory  ligament  of  the 
liver.  The  fundus  and  the  body  of  the  stomach  form  an  elliptic  sac  placed  vertically.  It 
is  20  cm.  long,  14  cm.  wide,  and  holds  2220  c.c.  The  content  is  a  grayish-green,  slate-like, 
turbid  mass.  The  mucosa  of  the  fundus  and  the  corpus  is  macerated.  The  pyloric  end  is 
considerably  stenosed — its  lumen  barely  admits  one  finger.  A  ring-shaped  tumor,  9  cm. 
wide,  occurs  on  the  anterior  wall.  The  tumor  has  reached  its  greatest  development  on 
the  anterior  wall,  which  is  the  primary  site,  and  here  is  found  an  ulcer,  6  cm.  wide, 
having  an  uneven,  roughened  floor  and  an  everted,  soft  edge.  The  rest  of  the  tumor  is 
covered  with  the  mucosa,  and  is  separated  by  a  rim  from  the  healthy  part  of  the  stomach. 
The  liver  is  of  normal  size,  and  contains  numerous  small  firm  nodules  having  a  necrotic 
center. 

Microscopic  investigation  shows  that  the  mucosa  on  the  edge  of  the  ulcer  is  slightlj' 
thickened  (1  mm.),  the  glands  normal,  the  fundi  being  neither  wavy  nor  dilated.  In  the 
muscularis  mucosae  occur  small  round  or  oblong  alveoli  filled  with  round  or  slightly  angular 
cells,  12  micra  in  diameter,  having  round  nuclei  about  6  micra  in  diameter.  Groups  of 
cells  of  the  same  type  are  found  scattered  in  the  connective  tissue  at  the  base  of  the  glands, 
and  extend  a  short  way  up  between  the  fundi  of  these  without  the  glands  themselves 
showing  any  change  of  form  or  their  cells  differing  in  any  way  from  the  gland-cells  of  other 
parts  of  the  stomach.  The  membrana  propria  is  also  intact.  A  part  of  the  submucosa, 
7  to  8  cm.  in  diameter,  is  changed  into  a  whitish,  gray,  soft  tumor  mass,  5  mm.  in  thickness. 
This  consists  of  groups  of  alveoli  and  scattered  cancer-cells  surrounded  by  a  stroma  con- 
sisting partly  of  adult  and  partly  of  young  connective  tissue.  The  muscularis  is  increased 
in  thickness  to  5  to  6  mm.  in  an  area  7  to  8  cm.  wide.  It  is  penetrated  by  septa  and  strings 
of  the  same  type  of  malignant  tissue  as  that  of  the  submucosa. 

By  observing  cases  like  this  one  is  tempted  to  agree  with  Rokitansky, 
who  believes  that  medullary  carcinomata  originate  in  the  submucous 
connective  tissue,  and  from  there  extend  into  the  mucosa,  down 
among  the  muscle-bundles,  and  into  the  serosa.  This  hypothesis  about 
the  development  of  malignant  cells  corresponds  to  Virchow's  notions, 
and  must  not  be  considered  entirely  gainsaid  in  spite  of  Cornil's  and 
^yaldeyer's  researches.  However,  since  in  nearly  all  cases  the  informa- 
tion gained  about  the  development  of  the  malignant  growths  must  be 
secured  from  studies  of  the  edge  of  old  ulcers,  it  is  not  impossible  to  sup- 
pose that  the  cancer-cells  did  develop  from  the  glands  and  simply  grew 
fastest  in  the  submucosa,  and  finally  grew  up  into  the  sound  mucosa 
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covering  the  tumor.  From  my  own  investigations  along  this  line  I  can- 
not absolutely  agree  with  Waldeyer's  theory  that  all  the  carcinomata 
spring  from  the  gastric  glands. 

Metastasis  is  far  more  frequent  in  the  medullary  than  in  the  scirrhous 
carcinomata.  In  my  10  cases  the  lymph-glands  around  the  stomach 
were  infiltrated  in  every  instance.  The  retroperitoneal  glands  were 
carcinomatous  twice,  the  esophageal  glands  twice,  metastatic  growth  oc- 
curred four  times  in  the  omentum  and  the  peritoneum,  five  times  in  the 
liver,  and  once  each  in  the  pleura,  diaphragm,  kidney,  thoracic  duct, 
coronary  veins,  and  in  the  vagus. 

Cylindbic   Epithelial  Cancer   (Reinhardt*);    Epithelioma  Cylin- 
DRACEUM  {Hannover '\) 

The  structure  of  this  type  of  tumors  corresponds  to  that  of  the  car- 
cinoma as  far  as  the  main  tissues  go,  that  is,  a  vascular  stroma  and 
alveoli  containing  cells  are  found  in  both  forms.  The  difference  consists 
in  the  shape  of  the  cells  in  the  alveoli.  In  this  type  of  cancer  the  alveoli 
are  lined  with  a  single  or  double  row  of  regular  cylindric  cells,  similar  in 
form  and  appearance  to  those  found  in  the  intestinal  mucosa  or  the  in- 
testinal glands.  The  epithelial  cells  of  the  alveoli  are  often  somewhat 
larger  (Reinhardt,  p.  4),  but  may  be  smaller  than  the  ordinary  cylindric 
cells  (Klebs|).  The  malignant  cells  may  have  two  or  three  nuclei. 
The  alveoli  may  be  arranged  in  groups  like  the  adenomata,  or  may  occur 
uniformly  scattered  in  the  stroma,  as  is  the  case  in  the  soft  carcinomata. 
Frequently  the  larger  alveoli  have  a  centrally  placed  lumen  containing 
degenerated  cylindric  cells,  nuclei,  round-cells,  and  a  homogeneous,  trans- 
parent colloid  mass  (E.  Wagner  §). 

The  cylindric  epithelial  cancers  were  first  observed  in  the  stomach  by 
Reinhardt  in  1851.  He  found  two  cases  of  ring-shaped  tumors  at  the 
pylorus,  which  appeared  entirely  like  the  medullary  carcinomata,  but 
microscopic  investigation  showed  the  alveoli  lined  with  cylindric  cells. 
The  similarity  of  these  alveoli  to  dilated  glands  cut  across  in  connec- 
tion with  the  dilated  glands  in  the  mucosa  made  Reinhardt  consider 
the  growth  a  hypertrophy  of  the  gastric  glands,  since  he  could  trace 
the  alveoli  of  the  tumor  as  cylindric  sacs  emptying  on  the  mucous  sur- 
face of  the  stomach.  Both  his  cases  had  metastases — one  in  the  liver 
and  kidneys,  and  the  other  in  the  retroperitoneal  lymph-glands.  These 
secondary  tumors  were  medullary  carcinomata,  and  it  is  natural  that 
Reinhardt  did  not  dare  to  call  them  metastatic  growths  from  the  gastric 
tumor.  Yet  he  states  (p.  18)  that  the  connection  could  hardly  be  acci- 
dental, and  that  for  this  reason  the  gro^i:h  could  not  be  considered  a 
benign  affair.     Bidder  |j  observed  a  cancer  of  the  pylorus  extending  into 

*"Ueber  die  Hypertrophic  der  DriisenfoUikel  der  Intestinalschleimhaut,"  Charite 
Annalen,  I85I,  vol.  ii,  p.  1. 

t  Epithelioma  cylindraceum  foliaceum  et  globosum,  Copenhagen,  1865. 

t  Loc.  cit.,  p.  248.  §  Archiv  f.  physiolog.  Heilkunde,  1858,  vol.  ii,  p.  306. 

II  Muller's  Archiv,  1852,  vol.  ii,  p.  178. 
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the  duodenum  which  had  the  same  structure  as  the  cases  reported  by 
Reinhardt.  He  considers  this  a  form  of  epithelial  cancer.  Virchovv  * 
found  an  ulcerated  malignant  tumor  on  the  lesser  curvature  near  the 
pyloric  end,  having  two  smaller  nodes  on  the  pyloric  wall,  with  infiltra- 
tion of  the  lymph-glands.  He  classes  this  under  the  "cancroids"  as 
cylinder-epithelial  cancroid.  This  established  the  malignant  nature  of 
this  type  of  growths,  and  numerous  later  observations  have  but  confirmed 
these  conclusions,  and  have  shown  this  type  to  be  rather  frequent  both 
in  the  stomach  and  in  the  intestines,  especially  in  the  rectum,  since  the 
polypi  occurring  here,  as  a  rule,  have  the  structure  of  a  "cylinder- 
cancroid."  Forsterf  abandoned  Reinhardt's  theory  regarding  the  de- 
velopment of  these  tumors,  and  thought  they  developed  similarly  to  the 
squamous  cancroids  of  the  skin,  namely,  as  Virchow  believed,  from  the 
connective  tissue.  But  he  dared  not  deny  the  possibility  of  the  glands 
playing  a  part  in  some  of  the  tumors.  He  held  that  the  naked-eye  ap- 
pearance of  these  tumors  was  exactly  that  of  the  soft  tumors  in  bone- 
marrow  ("marvsvamp"),  which  they  also  resembled  in  the  matter  of 
metastasis.  He  found  secondary  growths  in  the  liver,  the  lymph-glands, 
and  the  lungs.  E.  Wagner  |  came  to  a  similar  conclusion.  Later  writers 
(Cornil  and  Waldeyer)  firmly  hold  the  tumors  to  originate  from  the 
gland-cells.  They  also  give  up  the  distinction  between  the  cylinder- 
cancroid  and  carcinomata,  and  consider  the  shape  of  the  alveolar  cells 
insignificant  as  regards  the  malignancy  of  the  tumor.  They  believe 
that  the  form  of  the  cells  depends  upon  the  type  of  epithelial  cells 
occurring  at  the  point  of  origin  of  the  tumor. 

The  relative  frequency  of  cylinder-cancroids  in  the  stomach  cannot  be 
given,  since  but  little  work  has  been  done  to  determine  this.  Mliller,§ 
in  10  cases  of  cancer  of  the  stomach,  found  4  of  "cylinder-cancroids "  and 
6  of  carcinoma.  I  found  6  cases  of  "cylinder-cancroids"  in  30  cases  of 
cancer.  1 1 

The  appearance,  form,  and  consistence  of  the  "cylinder-cancroids" 
are  not  different  from  those  of  the  carcinomata,  an  1  microscopic  investi- 
gation is  necessary  to  separate  the  two  types  (Forster**).  Firm,  even 
scirrhous,  as  well  as  soft,  medullary  tumors  occur.  At  times  the  often 
pronouncedly  villous  mucosa  is  markedly  infiltrated  or  degenerated; 
then  again  the  underlying  submucosa  is  most  affected.  The  pedun- 
culated polypoid  form  is  rare  in  the  stomach,  though  frequent  in  the 
rectum. 

These  tumors  are  not  limited  to  any  part  of  the  organ,  but  they  occur 

*  Gaz.  med.  de  Paris,  1855,  p.  211. 

t  "Das  cylinderepithelial  Cancroid  der  Magen  und  Darmschleimhaut,  und  sein  Ver- 
haitms  zur  Platten-epithelial-cancroid  der  Haut,"  Virchow's  Archiv,  1858,  vol.  xiv,  p.  91. 

t  Loc.  cit.,  p.  334. 

§  Jenaische  Zeitschr.  f.  Medicin  u.  Naturwissenschaft,  1870,  vol.  v,  p.  167. 

II  The  great  difference  between  my  percentage  and  that  of  MUller  is  due  to  the  fact 
•?u  lu^  separated  the  mixed  forms  of  carcinoma  and  cancroid.  If  these  are  counted 
with  the  cancroid,  the  proportion  will  be  15: 30,  which  corresponds  fairly  well  with  MUller's 
ngures. 

**  Handbuch  der  pathol.  Anatomie,  vol.  ii,  p.  76. 
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at  the  pylorus,  as  well  as  on  the  lesser  curvature  and  on  the  posterior 
wall.  Yet  as  far  as  I  know  no  case  of  ring-shaped  cancer  at  the  cardia 
has  been  recognized  as  "cylinder-cancroid";  but  this  may  be  purely  an 
accident,  since  they  are  known  to  occur  on  every  part  of  the  lesser 
curvature. 

As  a  general  thing,  these  tumors  have  been  considered  less  malignant 
than  other  forms  of  cancer  (Forster,  Klebs),  and  it  has  been  thought,  as 
a  rule,  that  they  are  limited  to  the  stomach  and  do  not  even  infiltrate 
the  neighboring  lymph-nodes.  Still,  metastasis  does  take  place  into  the 
organs  invaded  by  the  carcinomata.  I  am  not  in  position  definitely  to 
refute  this  idea,  but  have  grave  doubts  as  to  its  correctness.  I  have 
collected  12  accurately  described  cases  (those  of  Reinhardt,  Virchow, 
Forster,  Miiller,  and  Wagner),  and  metastatic  growths  were  observed  in 
8  of  these.  The  other  4  were,  to  be  sure,  free  from  secondary  growths, 
but  1  of  these  (Wagner's  case)  died  from  a  peritonitis.  Two  of  my  6 
cases  were  free  from  metastasis,  and  one  of  these  occurred  in  a  drunkard 
who  died  from  pneumonia.  The  tumor  in  this  case  was  small  and  dis- 
covered accidentally.  In  the  second  instance  death  was  caused  by 
peritonitis  at  an  early  stage  of  the  disease.  In  the  4  remaining  cases 
secondary  growths  were  found  4  times  in  the  lymph-glands,  twice  on  the 
peritoneum,  once  in  the  mediastinal  cavity  and  in  the  sternum,  3  times 
in  the  liver,  and  twice  the  malignant  cells  had  broken  into  the  veins  of 
the  stomach  and  the  portal  vein. 

The  structure  of  the  metastatic  nodules  is  at  times  that  of  a  "  cylinder- 
cancroid,"  at  other  times  carcinoma.  As  has  been  mentioned,  the 
metastatic  tumors  in  Reinhardt's  case  were  carcinomata,  while  Forster 
found  secondary  "cylinder-cancroid"  in  the  liver,  lymph-glands,  and 
the  lungs.  In  my  4  cases  the  secondary  tumors  were  "cylinder-can- 
croids" twice,  and  were  found  in  the  lymph-glands,  veins,  the  liver,  and 
in  the  sternum.  Once  the  metastasis  in  the  lymph-glands  was  of  the 
"cylinder-cancroid"  type,  while  the  nodules  on  the  peritoneum  were  of 
the  carcinomatous  type.  In  the  fourth  case  all  the  secondary  tumors  of 
the  liver,  the  lymph-nodes,  the  portal  vein,  and  the  peritoneum  were 
carcinomata.  The  "cylinder-cancroid"  has  unjustly  been  considered 
of  a  low  grade  of  malignancy,  partly  because  it  was  classified  with 
the  cancroids  which,  as  a  class,  are  regarded  as  less  malignant  than  the 
carcinomata,  and  partly  because  the  structure  is  somewhat  like  that  of 
mucous  polypi,  especially  those  occurring  in  the  rectum.  But  even  when 
the  tumor  is  pedunculated,  which  is  very  rarely  the  case,  metastasis  does 
take  place,  as  in  the  following  case: 

Case  XX. — "Cylinder-cancroid'"  as  large  as  an  orange  in  the  form  of  a  pedunculated 
polyp  in  the  fundus  and  a  smaller  flat  polyp  in  the  pyloric  end.  "Cylinder-cancroid"  in  the 
hepatic  glands.  Miliary  cancer  {infiUration  loith  round-cells)  of  the  peritoneum  and  both 
pleural  cavities.  Remnants  of  tuberculosis  in  the  right  lung.  Thrombosis  of  the  inferior 
vena  cava,  both  crural  veins,  and  the  azygos  veins.  Parenchymatous  nephritis.  Granular 
degeneration  of  the  myocardium.     Chronic  catarrh  of  the  stomach. 

Carl  Hanson,  fifty-five  years  old,  rope-maker.  Always  well  up  to  two  months  ago, 
when  he  began  to  have  pains  in  the  groins  which  disappeared  after  two  weeks.     After 
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this  he  was  perfectly  well  up  to  two  days  ago.  when  he  suddenly  began  to  suffer  pain  in 
both  knees  and  ankle-joints.  He  had  never  suffered  from  gastric  troubles.  When  he 
entered  the  hospital,  December  14, 1872,  he  was  strongly  built,  well  preserved,  and  afebrile. 
A  short  while  afterward  he  became  nauseated  and  began  to  have  gastric  pains.  There  was 
also  a  slight  tenderness  over  the  cardia.  These  symptoms  rapidly  subsided.  During  the 
two  following  months  there  developed  a  thrombosis  which  began  in  the  right  sural  and 
popliteal  veins,  and  extended  upward  and  later  developed  in  the  left  sural  vein.  One  day 
he  was  suddenly  attacked  with  nau.sea  and  a  sense  of  compression  over  the  cardia.  During 
the  following  month  he  was  comfortable,  with  the  exception  of  pain  along  the  thrombosed 
vessels,  but  he  gradually  lost  weight  and  strength.  A  couple  of  days  previous  to  death, 
which  occurred  April  5,  1873,  one  hundred  and  forty-two  days  after  his  entrance  to  the 
hospital,  he  vomited  mucus  and  food,  but  had  no  pain  in  the  cardia. 

Autopsy  twenty-four  hours  after  death.  The  peritoneal  cavity  contains  500  c.c.  of  a 
thin  reddish  fluid.  On  the  parietal  and  visceral  layers  of  the  peritoneum  occur  scattered 
nodules  varying  in  size  from  a  millet-seed  to  the  size  of  a  pinhead.  These  are  thickest  in 
the  small  pelvis.  The  omentum  is  slightly  retracted.  The  stomach  is  of  normal  size. 
The  lesser  curvature  is  16  cm.,  and  the  greater  is  28  cm.,  in  length.  The  pyloric  end  is 
slightly  retracted.  On  the  outer  wall  of  the  most  convex  part  of  the  fundus  occurs  a  star- 
shaped  cavity,  produced  by  the  stalk  of  a  big  tumor  adherent  to  the  inside  of  the  stom- 
ach at  this  point.  The  stomach  contains  125  c.c.  of  a  grayish  fluid  with  lumps  and 
shreds  of  necrotic  tissue.  At  the  part  of  the  fundus  already  mentioned  there  occurs  a 
freely  movable,  round,  pedunculated  tumor,  9  cm.  in  diameter.  The  tumor  is  nodular, 
and  the  individual  nodules  vary  in  size  up  to  that  of  a  walnut.  Some  of  these  are  pig- 
mented, others  are  white,  and  they  are  either  smooth  and  bare,  or  covered  with  a  hyper- 
trophied  mucosa.  Here  and  there  are  found  small,  necrotic,  yellowish-gray  nodules,  about 
to  slough  off.  The  stalk  is  3  to  4  cm.  in  diameter.  The  cut  surface  of  the  tumor  is  soft, 
smooth,  and  white  in  color.  A  milky  fluid  exudes  from  it,  consisting  of  cylindric  cells. 
In  the  center  of  the  tumor  is  an  abscess  cavity  as  large  as  a  nut,  filled  with  pus  free  from 
cylindric  cells.  Below  the  large  tumor,  near  the  greater  curvature,  is  another  tumor — a 
villous  polyp  as  large  as  a  nut;  and  at  the  junction  of  the  fundus  and  the  antrum  pylori 
occurs  a  third,  somewhat  larger  tumor,  2j^  cm.  long,  2  cm.  wide,  and  1  cm.  high,  fastened 
to  the  stomach  by  a  broad  base.  The  rest  of  the  mucosa  is  diffusely  pigmented  and  slightly 
thickened.  The  musculature  is  also  somewhat  hypertrophied,  especially  in  the  pyloric 
end.  On  the  serous  surface  of  the  stomach  are  found  miliary  nodules,  and  in  the  lesser 
omentum,  above  the  lesser  curvature  of  the  stomach,  occurs  an  individual  node  as  large  as 
a  nut.  Two  tumors  as  large  as  walnuts  are  present  in  the  hilum  of  the  liver.  There  are 
no  metastatic  growths  in  the  liver,  the  hepatic  veins,  or  the  pancreas.  The  vena  azygos 
minor  inferior  contains  a  firm,  grayish  coagulum,  extending  from  the  diaphragm  to  the 
place  where  the  vein  empties  into  the  vena  cava  superior.  The  inferior  vena  cava  is 
obliterated;  its  walls  are  bound  together  by  semisolid,  pigmented  masses  of  connective 
tissue.  From  it  a  thrombus  extends  down  through  both  crural  veins.  This  is  more  recent 
than  that  in  the  cava.  The  obliterative  thrombosis  of  the  vena  cava  extends  to  the  level  of 
the  eighth  thoracic  vertebra.     From  this  point  into  the  right  auricle  the  vein  is  patent. 

Microscopically,  the  mucosa  of  the  fundus  is  3^  mm.  in  thickness.  The  villi  contain 
large  fat-globules,  and  the  gland-cells  are  changed  into  a  granular  debris.  The  small 
polyp  in  the  pyloric  end  is  a  "cylinder-cancroid"  containing  groups  of  thin-walled  alveoli. 
The  large  polyp  in  the  fundus  is  also  a  "cylinder-cancroid,"  consisting  of  large  irregular 
cavities  lined  with  cylindric  epithelium,  20  micra  long,  containing  oval  nuclei,  the  long 
diameter  of  the  nuclei  being  6  micra.  The  malignant  tissue  in  all  involved  lymph-nodes 
also  has  the  structure  of  a  "cylinder-cancroid."  The  small  nodules  on  the  peritoneum 
consist  of  granulation  tissue  in  which  can  be  found  irregular  groups  of  round  or  poly- 
morphous cancer-cells  having  large  round  nuclei.  The  thrombus  of  the  inferior  vena  cava 
is  not  malignant. 
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That  we  are  here  deahng  with  a  cancer,  and  not  with  the  usual  benign 
form  of  polyp,  is  definitely  proved  by  the  presence  of  metastatic  growths 
in  the  lymph-glands  and  on  the  serous  surfaces.  The  younger  tumors 
in  the  pyloric  end  very  likely  grew  from  direct  inoculation  of  the  mucosa 
rubbing  against  the  older  tumor.  Yet  there  is  a  possibility  of  their  being 
primary  growths,  since  multiple  primary  carcinomata  do  occur  in  the 
stomach.  The  lack  of  gastric  symptoms  in  spite  of  the  marked  degree 
of  catarrh  is  a  remarkable  and  unexplainable  thing.  It  almost  seems  as 
if  the  fact  that  the  tumor  has  the  shape  of  a  polyp  is  the  cause  of  the 
lack  of  symptoms,  and  that  the  polypi,  whether  benign  or  malignant,  are 
much  better  tolerated  than  diffuse  degenerations  of  the  stomach-wall. 

Case  XVI. — "  Cylinder-cancroid"  in  the  pyloric  end  without  marked  stenosis;  a  villous 
soft,  ulcerated,  and  papillomatous  tumor,  having  a  medullary  portion  which  perforated  into 
the  peritoneum.  Acute  diffuse  peritonitis.  Softened,  non-malignant  thrombosis  of  the  portal 
vein.     Catarrhal  enteritis. 

Johanne  Petersen,  sixty-one,  widow.  Autopsy  June  29,  1873,  twenty-four  hours 
after  death.  The  peritoneal  cavity  contains  250  c.c.  of  a  purulent  liquid.  The  peritoneum 
is  smooth  and  pale,  except  in  the  small  pelvis  and  around  the  gall-bladder,  where  it  is 
covered  by  a  fibrinous  layer.  Immediately  below  and  behind  the  gall-bladder  lies  the 
pyloric  end  of  the  stomach,  which  is  changed  into  a  firm  tumor  as  large  as  a  hen's  egg.  It 
is  covered  by  the  liver.  On  its  anterior  surface  is  a  semispheric  tumor  the  size  of  a  nut, 
which  is  soft,  partly  gray,  and  partly  dark  red  in  color,  in  which  occur  two  openings  through 
which  a  purulent  liquid  can  be  pressed  into  the  peritoneum.  The  size  and  shape  of  the 
stomach  are  normal;  it  is  22  cm.  long,  9  to  11  cm.  vertically,  and  barely  holds  one  liter  of 
fluid;  it  contains  a  small  amount  of  food-substances,  which  are  thin  and  of  a  grayish-yellow 
color.  The  pyloric  end  barely  admits  the  passage  of  one  finger.  The  growth  situated  in 
the  lesser  curvature  is  7  cm.  in  width,  and  extends  3  cm.  over  the  anterior  and  posterior 
surfaces  of  the  stomach.  It  starts  right  on  the  pyloric  sphincter;  it  has  an  uneven,  ul- 
cerated, partly  discolored  surface,  covered  with  shreds  of  necrotic  tissue.  The  ulcer  is 
surrounded  by  an  irregular,  swollen,  rather  soft  edge.  On  the  pyloric  sphincter  is  situated 
a  smooth  polyp  as  large  as  a  nut.  The  cut  surface  of  the  tumor  is  whitish  gray,  soft,  and 
numerous  plugs  can  be  expressed  from  it,  consisting  of  cylindric  cells  and  detritus.  On 
that  part  of  the  tumor  which  occupies  the  anterior  wall  of  the  pyloric  end  occurs  a  very 
soft  nodule  as  large  as  a  nut,  which  has  opened  into  the  abdominal  cavity,  as  described- 
There  is,  however,  no  direct  communication  between  the  stomach  cavity  and  that  of  the 
peritoneum.  Along  the  lesser  curvature  occur  a  few  pea-sized,  firm  cancerous  nodules. 
The  rest  of  the  body  is  free  from  metastatic  growths.  The  mucosa  surrounding  the  ulcer 
contains  a  moderate  amount  of  blood;  it  is  of  normal  thickness,  color,  and  consistence. 
The  pancreas  is  normal.     The  liver  is  small  and  pale. 

At  the  origin  of  the  branch  of  the  portal  vein  leading  to  the  left  lobe  of  the  liver  there 
is  a  firm,  adherent  thrombus,  consisting  of  light,  reddish-gray  masses  which  resemble  the 
malignant  growths  of  the  stomach;  peripherally  to  this  coagulum  the  portal  veins  are  filled 
with  a  reddish,  purulent  liquid.  There  are  no  distinct  metastatic  nodes  in  the  liver,  but 
in  the  left  part  of  the  right  lobe,  in  the  territory  supplied  by  the  veins  containing  the  puru- 
lent fluid,  the  liver  tissue  is  pale  gray  and  of  firmer  consistence  than  the  rest  of  the  organ. 
The  blood  in  the  hepatic  vein  is  light  red,  and  does  not  contain  cancer-cells.  The  spleen 
and  kidneys  are  pale,  but  otherwise  normal.  The  brain  is  unchanged.  The  upper  part  of 
the  mucosa  of  the  small  intestines  is  somewhat  injected,  but  without  any  covering  or  ulcers. 

Microscopically,  the  mucous  membrane  of  the  fundus  is  3^2  mm.  thick.  The  glands 
are  distinct.  The  cells  are  slightly  granular,  and  their  nuclei  are  not  visible.  The  mucosa 
at  the  edge  of  the  ulcer  is  13^  mm.  thick.  It  is  here  and  there  raised  into  folds  J^  to  1  cm . 
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in  height.  The  thickening  of  the  mucosa  is  due  to  the  presence  of  narrow  villi,  0.6  to  0.9 
mm.  in  height,  covered  with  cylindric  epithelium.  At  the  point  where  the  thickened 
mucosa  goes  over  into  the  normal  mucosa  there  occur  in  the  deep  layer  of  it,  between  the 
ends  of  the  glands,  a  number  of  cavities,  5  mm.  or  so  in  width,  which  are  lined  with  cylin- 
dric epithelium  and  are  filled  with  small  round-cells  and  a  granular  debris.  The  submucosa 
is  only  slightly  thickened,  but  the  muscularis  is  0.5  cm.  in  thickness,  and  it  is  penetrated 
with  white  septa  at  the  edge  of  the  ulcer,  but  under  the  center  of  it  occur  small,  round 
cavities  filled  with  detritus,  in  which  the  outline  of  regularly  arranged  cylindric  cells  can 
be  distinguished.  The  tumor  mass  underneath  the  mucosa  and  in  the  muscularis  is  found 
to  consist  of  young  connective  tissue  rich  in  cells,  in  which  are  found  large  irregular  cavities 
which  are  often  winding  and  sacculated,  similar  to  glands.  Their  walls  are  lined  with 
columnar  epithelium,  and  the  lumina  filled  with  round  or  columnar  cells,  granular  detritus, 
and  pieces  of  cells.  The  lymph-glands  of  the  lesser  curvature  are  not  involved.  The 
thrombus  in  the  portal  vein  is  non-malignant. 

This  case  shows  that  tumors  of  this  type  are  not  sharply  limited,  as 
held  by  Klebs,*  and  there  is  evidently  no  difference  between  "cylinder- 
cancroids"  and  carcinomata  as  far  as  their  mode  of  extension  goes. 
The  former,  as  well  as  the  latter,  infiltrate  the  interstitial  tissue  between 
the  muscular  bundles,  and  from  there  advance  into  the  serosa,  where, 
as  in  this  case,  they  may  produce  larger,  soft  tumors,  precisely  as  do  the 
carcinomata. 

A  special  hyperplasia  of  the  mucosa  does  not  always  take  place,  and 
is  apparently  not  necessarily  preliminary  to  the  development  of  "cyl- 
inder-cancroids" (Klebs,  loc.  cit.,  p.  189),  which,  like  the  carcinomata, 
by  preference  begin  in  the  submucosa,  as  was  the  case  in  the  following 
instance : 

Case  XVII. — "  Cylinder-cancroid,"  primary  as  a  small  tumor  on  the  posterior  wall  of 
the  pyloric  end.  Croupous  pneumonia  of  the  inferior  lobe  of  the  left  lung.  Fatty  liver. 
Diffuse  thickening  of  the  pia  mater. 

Johan  Gensman,  thirty-nine  years  old,  laborer.  He  was  an  habitual  drunkard,  and 
entered  the  hospital  on  the  fifteenth  of  April,  1873,  with  symptoms  of  lobar  pneumonia  of 
the  right  lung.  He  had  never  had  any  stomach  trouble,  and  died  from  pneumonia  on  the 
seventeenth  of  April. 

Autopsy  was  held  twenty-four  hours  after  death.  On  the  posterior  wall  of  the  pyloric 
end  of  the  stomach,  2  cm.  from  the  sphincter,  is  located  a  flat  tumor,  3  cm.  in  width  and  5 
cm.  in  thickness,  which  has  an  ulcer  15  mm.  in  diameter  in  its  center.  The  cut  surface  is 
white  and  semisolid.  A  few  drops  of  a  purulent  fluid,  consisting  of  columnar  cells,  can  be 
extracted  from  it.  The  surrounding  mucosa  is  somewhat  softened,  but  free  from  metas- 
tasis. The  intestinal  wall  is  unchanged.  The  liver  has  undergone  marked  fatty  infiltra- 
tion. It  is  grayish  yellow  and  free  from  blood.  The  spleen  and  the  urinary  organs  are 
rather  pale,  but  otherwise  unchanged.  The  pia  mater  is  white  in  color  and  diffusely 
thickened.     The  rest  of  the  brain  is  normal. 

Microscopic  investigation  shows  the  mucosa  of  the  fundus  to  be  unchanged.  The 
glandular  epithelium  is  everywhere  intact,  even  at  the  mouths  of  the  glands  and  to  the 
very  tops  of  the  villi.  This  is  an  unusual  thing  in  the  human  stomach.  The  columnar 
cells  at  the  mouths  of  the  glands  are  24  x  9  micra,  and  contain  oval  nuclei,  9  to  12  micra  in 
length  and  6  to  9  micra  wide.  The  mucosa  at  the  edge  of  the  ulcer  is  but  slightly  thickened 
and  without  perceptibly  enlarged  villi.     These  are  covered  with  columnar  epithelium  over 

*  Handbuch  der  pathol.  Anat.,  1.  Lieferung,  p.  189. 
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the  entire  mucosa,  except  that  toward  the  tumor  the  epithelium  is  gradually  filled  by  fat- 
granules  and  becomes  lost.  The  openings  of  the  gland  mouths  are  everywhere  visible  and 
normal. 

The  muscularis  mucosae  is  pressed  in  between  groups  of  granulation  cells  containing 
no  malignant  tissue.  There  appears  to  be  a  connection  between  the  slightly  dilated  fundi 
of  the  mucosa  and  the  large  alveoli  lined  with  columnar  cells  found  in  the  submucosa.  In 
the  inner  portions  of  the  tumor  toward  the  center  occur  groups  of  wavy  alveoli  lined  with 
columnar  cells,  both  in  the  muscularis  mucosae  and  in  the  deeper  layers  of  the  mucosa.  A 
direct  relation  between  the  glands  of  the  mucosa  and  these  alveoli  cannot  be  seen,  nor  is  it 
possible  to  decide  whether  the  malignant  cells  have  shot  up  from  the  tumor  of  the  sub- 
mucosa or  have  extended  down  from  the  gastric  glands.  The  tumor  in  the  submucosa 
is  4  to  5  mm.  in  thickness;  it  consists  of  a  stroma,  rich  in  small  round-cells,  with  large, 
irregular  cavities  lined  with  columnar  cells,  and  filled  with  nuclei,  pieces  of  cells,  and  granu- 
lar debris.  The  columnar  cells  are  longer  than  those  of  the  gastric  glands,  being  30  micra 
in  length,  but  their  width  and  the  size  of  their  nuclei  are  not  changed.  The  muscularis  is 
2  to  3  mm.  in  thickness.  Between  the  muscular  bundles  white  septa  are  seen,  which  are 
made  up  of  connective  tissue  without  malignant  cells. 

This  case  shows  an  early  stage  of  "cyHnder-cancroids,"  and  is  of 
interest  because  it  illustrates  that  this  type  of  cancer,  which,  because  of 
its  structural  similarity  to  the  benign  polypi,  has  been  traced  to 
chronic  catarrh  of  the  stomach,  may  develop  on  a  previously  normal 
mucosa. 

I  was  unable  to  demonstrate  satisfactorily  the  direct  connection 
between  these  tumors  and  the  gastric  glands.  These  were  widened  once 
only  in  the  edge  of  the  growth.  Meanwhile  I  shall  accept  Cornil  and 
Waldeyer's  theory  of  development  as  far  as  these  tumors  go,  because 
this  seems  the  most  plausible,  and  also  because,  as  I  have  said  previously, 
the  breaking  through  the  muscularis  could  readily  be  overlooked  or  have 
sloughed  away,  while  the  tumor  mass  kept  on  growing  in  the  submucosa. 

Mixed  Forms  of  "Cylinder-cancroid"  and  Carcinoma  (E.  Wagner*) 

Reinhardtf  first  observed  that  certain  of  the  alveoli  of  cylinder- 
cancroids,  or,  as  he  called  them,  "widened  gland  fundi,"  were  not  Tned 
by  the  ordinary  columnar  epithelium,  but  filled  with  a  mixture  of  these 
and  polymorphous  cells  or  by  polymorphous  cells  alone.  He  often  found 
these  irregular  cells  in  the  neighborhood  of  abscesses  or  at  the  edge  of 
the  tumors,  and  concluded  from  this  that  nutritive  changes  occurred 
which  interfered  with  the  usual  development  of  the  tumor-cells,  so  that 
they  failed  to  reach  the  columnar  shape,  but  stopped  at  a  lower  stage  of 
development  as  irregular  polymorphous  cells.  Wagner  |  was  the  first 
who  really  grasped  the  situation.  He  considered  them  border  forms  be- 
tween cylinder-cancroids  and  carcinomata.  He  showed  that  every 
imaginable  type  of  these  could  occur,  and  that  they  were  frequent 
in  the  stomach,  where  he  found  two  cases,  in  the  large  intestines,  and  in 
the  cervix  of  the  uterus.     Later  authors — Cornil  and  Waldeyer — who 

*  "Weitere  Beitrage  zur  Kenntniss  des  Krebses,  mit  regelmassiger  Zellenlagerung," 
Archiv  f.  physiol.  Heilkunde,  1859,  vol.  iii,  p.  246. 

t  Loc.  cit.,  p.  9.  +  Loc.  cit.,  p.  219. 
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do  not  recognize  any  difference  between  cylinder-cancroids  and  carci- 
noma do  not  place  any  emphasis  on  these  border  tumors,  but  consider 
the  form  of  the  cells  accidental  and  immaterial.  Since  these  views  are 
not  generally  adopted  and  I  have  separated  the  "cylinder-cancroids" 
from  the  carcinomata,  it  appears  best  at  present  to  group  these  mixed 
forms  by  themselves,  not  in  order  to  make  them  appear  as  a  separate 
type,  but  simply  to  emphasize  the  fact  that  they  are  among  the  most 
frequent  forms  of  cancer  in  the  stomach. 

These  mixed  forms  occurred  9  times  in  my  30  cases.  They  were  lo- 
cated 6  times  in  the  pyloric  end  and  thrice  on  the  lesser  curvature. 
They  were  all  either  soft  or  semisolid,  ulcerated  forms,  which  in  their 
outward  appearance  and  mode  of  extension  were  entirely  similar  to  the 
medullary  carcinomata.  Structurally,  these  mixed  tumors  have  their 
alveoli  arranged  in  groups,  hence  to  this  extent  are  analogous  to  the 
adenomata.  Their  alveoli  often  vary  greatly  in  size, — from  0.06  to  0.24 
mm.  in  diameter, — and  the  carcinomatous  bodies  are  at  times  (Case 
XXVII)  so  arranged  as  to  appear  deceivingly  like  a  longitudinal  section 
of  one  of  the  saccular  glands  of  the  large  intestines.  As  far  as  the  epithe- 
lium goes,  the  alveoli  are  at  times  lined  with  regular  columnar  cells,  at 
others  with  round-  or  polymorphous  cells,  and  at  still  others  with  transi- 
tional types.  An  alveolus  of  this  type  is  seen  in  Fig.  3  of  Plate  I;  to 
the  left  is  one  covered  with  columnar  cells;  at  "fe"  is  a  group  of  transi- 
tional cells  some  of  which  are  more  like  cylinders;  others  are  more  round 
or  angular,  yet  they  resemble  the  columnar  cells  somewhat;  finally  at 
"c"  are  found  entirely  indifferent  cells. 

These  two  kinds  of  cancer  tissue  may  occur  uniformly  mixed  in  the 
tumor,  as  in  the  following  case,  from  which  the  figure  referred  to  above 
was  taken: 

Case  XVIII.— J/ixerf  form  of  "cylinder-cancroid''  and  carcinoma.  Alveoli  contain 
transitional  forms  of  the  two  types  of  epithelium.  Semisolid  ring-shaped  ulcerated  tumor  in 
ike  pyloric  end  of  the  stomach.  Stenosis  of  the  pylorus  with  dilatation  of  the  stomach.  Benign 
hyperplasia  of  the  glands  in  the  lesser  omentum.  Diffuse  bronchitis.  Hypostatic  pnenmonia 
of  the  lower  lobe  of  the  left  lung.     Fatty  liver. 

Jorgen  Petersen,  sixty-five,  fireman.  Autopsy  April  16,  1872,  twenty-four  hours 
after  death.  There  is  no  fluid  in  the  peritoneal  cavity.  A  nodular  new-growth  is  present 
in  the  region  of  the  pylorus,  involving  partly  the  stomach  and  partly  the  greater  omentum. 
The  pyloric  end  is  retracted  so  that  its  lumen  barely  admits  one  finger.  At  this  place  occurs 
a  ring-shaped  ulcer  8  cm.  long,  which  sends  an  extension  5  cm.  long  toward  the  cardia  on 
the  lesser  curvature.  The  edges  of  the  ulcer  are  firm,  uneven,  infiltrated,  and  everted. 
Their  surface  is  covered  with  soft,  injected  shreds  of  tissue,  underneath  which  a  firmer 
tissue  can  be  felt.  The  floor  of  the  ulcer  is  irregular,  and  is  made  up  of  soft  white  parts 
of  necrotic  tissue  with  villi  occurring  between  round,  firm,  discolored  nodules.  Cut  sec- 
tions of  the  edge  show  the  wall  of  the  pyloric  end  to  be  changed  into  a  thick,  grayish,  semi- 
solid mass,  consisting  of  firm,  transparent  bundles  surrounding  a  soft  grayish  mass  from 
which  an  abundance  of  milky  juice  can  be  expressed.  The  mucosa  of  the  fundus  is  pale 
and  somewhat  thinned.  Only  the  lymph-nodes  nearest  to  the  ulcer  in  the  lesser  omentum 
are  carcinomatous.     The  pancreas  is  unchanged.     The  spleen  is  pale  and  small. 

The  liver  is  markedly  infiltrated  with  fat,  but  free  from  metastasis.  The  rest  of  the 
organs  are  somewhat  anemic,  but  otherwise  unchanged. 
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Microscopic  examination  shows  the  mucosa  of  the  corpus  ventriculi  to  be  0.5  mm. 
thick.  The  cells  in  the  bottom  of  the  glands  are  everywhere  distinct.  Their  form  is 
rather  unusual.  They  are  very  tall  and  narrow,  being  22  x  5  micra.  The  mucosa  at  the 
edge  of  the  ulcer  is  15  mm.  in  thickness,  covered  with  naked,  lengthened  villi.  The  fundi 
of  the  glands  are  not  perceptibly  widened.  The  muscularis  mucosae  contains  masses  of 
malignant  cells,  either  scattered  in  groups  or  arranged  in  groups  of  alveoli,  some  of  which 
are  lined  with  cylindric  cells.  Others  are  covered  with  round-  or  polymorphous  cells  as 
large  as  14  micra  in  diameter,  containing  round  nuclei  from  6  to  8  micra  in  diameter. 
The  submucosa  is  changed  into  a  white  tumor  mass,  6  mm.  in  thickness,  consisting  of  a 
connective  tissue  rich  in  small  round-cells,  in  which  occur  groups  of  alveoli  lined  with  round 
or  polymorphous  cells,  and  alveoli  lined  with  regularly  arranged  columnar  cells.  Besides 
these  two  forms,  there  are  alveoli  lined  with  both  columnar  and  transitional  forms  of  epi- 
thelium, and  between  these  are  found  round-cells,  and  finally  round-  and  polymorphous 
cells  of  the  usual  type.  The  two  varieties  of  cancerous  tissue  occur  everywhere  in  the 
tumor,  but  they  are  so  arranged  that  each  type  is  collected  into  definite  areas  with  transi- 
tional types  between.  In  the  region  of  the  tumor  the  muscularis  is  thickened  (6  mm.) 
and  narrow;  white  septa  are  seen  between  the  bundles.  These  are  made  up  entirely  of 
connective  tissue.  The  lymph-glands  are  the  site  of  benign  hyperplasia  without  signs  of 
malignancy. 

In  other  cases  the  two  forms  of  malignant  tissue  are  separated  in 
different  parts  of  the  tumor,  as  was  the  ease  in  the  following  instance,  in 
which  the  central,  older  part  is  a  "cylinder-cancroid"  and  the  peri- 
pheral portion  is  medullary  carcinoma  in  structure: 

Case  XIX..— Mixed  tumor.  "  Cylinder-cancroid"  and  carcinoma.  A  very  large  ulcer- 
ated tumor  on  the  left  half  of  the  lesser  curvature  on  the  anterior  wall  of  the  stomach.  Soft 
medullary  carcinoma  at  the  edge  of  the  tumor.  Cylinder-cancroid  mixed  mith  carcinoma  in 
the  middle  of  a  directly  transplanted  tumor  in  the  liver. 

Karoline  Eskom,  sixty-nine,  pauper.  Autopsy  June  18,  1872,  twenty-four  hours  after 
death.  The  peritoneal  cavity  contains  1000  c.c.  of  a  reddish,  serous  fluid.  The  stomach 
is  small  and  adherent  to  the  left  lobe  of  the  liv'cr.  It  is  16  cm.  long,  73^  cm.  wide,  and 
holds  450  c.c.  It  contains  a  grayish-green  fluid.  Along  the  lesser  curvature  is  a  markedly 
ulcerated  tumor,  which  is  9  cm.  broad  and  10  cm.  in  height.  Most  of  it  is  situated  on  the 
anterior  surface  of  the  corpus  and  the  fundus  of  the  stomach.  It  begins  at  the  right  edge 
of  the  cardia,  the  orifice  of  which  is  free  except  for  a  small  portion  of  its  right  edge.  The 
tumor  extends  to  within  8  cm.  from  the  pylorus;  the  mucosa  between  it  and  the  pylorus  is 
thick,  thrown  into  folds,  and  pigmented,  but  free  from  malignant  cells.  An  area,  9  cm.  in 
diameter,  forming  the  main  part  of  the  tumor  surface,  is  ulcerated,  the  floor  being  irregular, 
with  necrotic  shreds  of  tissue,  the  edges  uneven  and  infiltrated,  formed  by  a  soft  tumor 
mass  3  cm.  at  its  thickest.  From  the  cut  surface  of  the  edge  flows,  in  places,  a  large 
amount  of  a  thick,  purulent  fluid,  consisting  of  medium-sized,  round  granular  cells,  having 
large  nuclei,  fat-globules,  and  a  granular  debris,  but  there  are  no  columnar  cells.  In  the 
surrounding  mucosa  occur  numerous  pinhead  to  hempseed-sized  yellowish-gray  nodules. 
Near  the  lesser  curvature,  on  the  serous  surface  of  the  stomach,  occur  some  white,  hempseed- 
sized  nodules.     The  rest  of  the  peritoneum  is  free  from  metastasis. 

The  liver  is  small  and  pale,  and  free  from  metastatic  growths.  The  retroperitoneal 
glands  are  not  involved,  nor  are  those  in  the  posterior  mediastinum.  The  remaining  organs 
are  anemic,  but  otherwise  unchanged.  Microscopically,  the  tumor  at  the  edge  of  the  ulcer 
consists  of  alveoli,  either  arranged  in  groups  or  uniformly  distributed,  and  lined  with  roimd- 
and  polymorphous  cells,  15  micra  in  diameter,  and  containing  round  large  nuclei,  12  micra 
in  diameter.     The  older  parts  of  the  tumor  consist  of  a  granular,  degenerated  connective 
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tissue  in  which  are  found  large  cavities  lined  with  columnar  epithelium.  A  few  of  the 
smaller  alveoli  are  lined  with  polymorphous  cells.  The  slightly  thickened  muscularis 
becomes  lost  in  the  tumor  tissues  1  cm.  inside  of  the  edge  of  the  ulcer.  From  the  part  of 
the  stomach  adherent  to  the  left  lobe  of  the  liver  a  semispheric  tumor  the  size  of  a  walnut 
extends  into  the  parenchyma  of  the  organ.  The  rest  of  the  liver  is  free.  This  cancerous 
mass  is  a  mixture  of  cylinder-cancroid  and  carcinoma.  The  small  tumors  outside  the  stom- 
ach consist  partly  of  connective  tissue  infiltrated  with  large  round  epithelial  cells  and  partly 
of  carcinomatous  tissue. 

In  Case  VII  I  was  able  to  follow  the  development  of  the  cancerous 
cells  from  their  origin  in  the  gastric  glands  of  the  mucosa  very  clearly. 
These  were  widened,  twisted,  and  folded  irregularly  in  6  of  9  cases;  the 
mucosa  was  macerated  once,  and  twice  it  was  free  from  visible  pathologic 
changes.  I  must  emphasize  this  relation  of  the  glands  to  the  carcinoma- 
tous cells,  in  spite  of  Wagner's*  assertion  that  he  could  not  find 
the  gastric  glands  taking  any  active  part  in  the  formation  of  a  cancer,  but 
in  all  his  cases  could  demonstrate  that  the  malignant  cells  originated 
from  connective-tissue  cells.  I  have  previously  called  attention  to  the 
difficulty  of  directly  proving  the  relationship  of  the  gastric  glands  to  the 
malignant  cells.  But  the  individual,  well-established  cases  showing  this 
count  for  a  great  deal,  and  these,  in  addition  to  the  irregular  growths  of 
the  glands  present  in  the  large  majority  of  my  cases,  clearly  indicate 
that  the  theory  of  development  held  by  Cornil  and  Waldeyer  is  the  cor- 
rect one  for  most  of  these  cases. 

Metastases  in  these  mixed  forms  are  nearly  as  frequent  and  as  ex- 
tensive as  those  of  medullary  carcinomata.  Only  2  cases  (Cases  XVIII 
and  XIX)  were  entirely  free  from  secondary  growths.  In  the  remaining 
7  cases  metastasis  in  the  lymph-glands  were  present  6  times,  in  the  liver 
6  times,  in  the  peritoneum  twice,  in  the  veins  of  the  stomach  twice,  in  the 
vagi  twice,  and  in  the  cerebellum  once.  The  structure  of  the  metastatic 
growths  were,  as  one  might  expect,  mixed,  like  the  original  tumor,  in  the 
large  majority  of  cases.  In  some  instances  the  metastatic  nodules  were 
pure  carcinomata,  and  rarely  pure  cylinder-cancroids.  The  malignant 
lymph-nodes  were  of  mixed  structure  four  times  and  pure  carcinomata 
twice.  The  cylinder-cancroids  and  the  mixed  tumors  live  and  spread  in 
the  same  organs,  as  do  the  carcinomata,  yet  the  serous  surfaces  in  these 
cases — the  peritoneum — seem  nearly  always  to  produce  carcinomata. 
This  was  the  type  of  cancer  in  all  my  4  ca.ses  of  cancer  of  the  peritoneum. 
However,  Wagner  f  has  observed  a  case  of  multiple  cancroids  on  the 
peritoneum. 

*  Lor.  cit.,  p.  280.  f  Loc.  cit.,  p.  263. 
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x\lveolar  Cancer;  Gelatinous  Cancer  (Otto*) 

(Carcinoma  Alveolare,  Colloides,  Gelatinosum) 

This  peculiar  type  of  cancer  is  characterized  by  a  gelatinous  mass 
filling  alveoli,  surrounded  by  a  stroma  differing  from  that  of  carcino- 
mata  only  by  the  scarcity  of  vessels.  I  have  never  observed  it  in 
fresh  condition.  For  this  reason  I  shall  not  consider  their  structure  in 
detail,  but  refer  to  pathologic  hand-books  (Rokitansky,  Forster,  Rind- 
fleisch,  etc.).  The  majority  of  writers  hold  that  this  is  a  rare  form  of 
cancer  of  the  stomach.  Habersohnf  states  that  it  is  rare.  BrintonJ 
found  it  43  times  in  417  cases.  Lebert§  found  6  in  57  cases,  and  Ep- 
pinger  II  reports  5  in  116  cases.  Hannover  **  takes  the  very  opposite  view, 
and  considers  alveolar  cancer  as  being  the  most  frequent  of  all  carcino- 
mata  in  the  stomach.  Judging  from  my  own  experience,  alveolar  cancer 
must  be  a  rare  form,  since,  as  has  been  mentioned,  I  have  not  met  a 
single  case  at  autopsy.  In  the  museum  (Professor  Reitz  has  been  kind 
enough  to  throw  the  entire  museum  open  to  me)  I  have  found  two  cases 
of  this  type  of  carcinoma,  and  my  investigations  are  limited  to  those. 

Alveolar  carcinomata  are  rarely  found  as  circumscribed  (encapsu- 
lated) tumors,  as  is  the  case  with  the  carcinomata.  They  generally  form 
a  diffuse  degeneration  of  the  pyloric  half  of  the  lesser  curvature.  At  this 
point  rather  large  grojvths  may  occur,  as  in  one  of  Eppinger's  cases,  in 
which  the  lesser  curvature  was  changed  into  a  tumor  as  large  as  a  child's 
head.  At  times  the  entire  organ  may  become  uniformly  infiltrated. 
The  wall  of  the  stomach  in  such  cases  may  reach  an  enormous  thickness 
— it  was  1.5  cm.  in  one  of  Eppinger's  cases.  As  a  rule,  the  stomach 
cavity  is  markedly  reduced,  but  it  may  be  normal  and  even  enlarged. 
According  to  Rokitansky,tt  colloid  cancer  begins  as  a  degeneration  of  the 
submucous  connective  tissue  and  extends,  from  this  point  through  the 
muscularis  into  the  peritoneum  and  up  into  the  mucosa.  This  layer  is 
changed  into  a  large-meshed  network,  in  the  meshes  of  which  is  found  a 
gelatinous  mass  which  can  be  seen  by  the  naked  eye  on  the  inner  surface 
of  the  stomach.  When  pressure  is  applied  to  the  surface  of  the  organ, 
this  mass  flows  out  as  large  drops  or  lumps.  Cruveilhier  J  J  describes  these 
tumors  under  the  title  "Degeneration  alveolaire  et  gelatiniforme  de 
I'estomac."  In  a  few  cases  he  has  seen  the  tumor  extending  up  into  the 
esophagus  and  into  the  first  part  of  the  duodenum.  He  believes  that 
the  degeneration  begins  in  the  mucosa,  since  this  layer  is  always  most 
pronouncedly  changed  and  always  involved  most  extensively.  The 
sub  mucosa  is  affected  at  a  later  stage.  According  to  Cruveilhier,  ulcera- 
tion develops  slowly,  and  it  is  more  like  the  wear  of  an  inorganic  body 
than  that  of  an  ulcerating  malignant  growth.     At  times  the  mucosa  looks 

*  Seltene  Beobachtungen  zur  Anat.,  Physiolog.,  und  Pathol.,  1816,  p.  19 
t  Loc.  cit.,  p.  122.  t  I-oc.  cit.,  p.  240.  §  Loc.  cit.,  p.  477. 

II  Loc.  cit.,  p.  6.  **  Loc.  cit.,  p.  61.  ft  Loc.  cit.,  p.  175 

II  Traite  d'anatomie  pathologique  generale,  1864,  vol.  v,  p.  16. 
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as  if  pecked  at  by  birds.     However,  the  ulcer  may  penetrate  the  different 
layers  of  the  stomach- wall  in  the  diffuse  types  of  these  growths. 

As  an  example  of  circumscribed  tumor  of  this  type  on  the  lesser  cur- 
vature I  cite  the  following  case : 

Case  XX. — Museum  specimen  No.  E  ^1.  Alveolar  cancer.  Large  ulcerated  tumor  on 
the  lesser  curvature.     Circumscribed  form. 

The  stomach  is  somewhat  reduced;  the  lesser  curvature  is  13  cm.  long,  and  the  greater, 
£6  cm.  The  fundus  is  markedly  retracted,  so  that  it  is  even  more  narrow  than  the  pyloric 
end.  Along  the  lesser  curvature,  on  the  serous  side,  occurs  a  flat,  nodular  tumor  mass  on 
the  surface  of  which  are  seen  vesicles  varying  in  size  from  that  of  a  pea  to  a  nut,  and  filled 
with  a  clear,  transparent,  gelatinous  mass.  On  the  mucous  surface  of  the  lesser  curvature 
occurs  an  enormous  ulcer,  12  cm.  long,  and  extending  7  cm.  over  the  anterior  and  posterior 
surfaces.  The  edge  of  the  ulcer  consists  of  a  belt  of  malignant  tissue,  3  cm.  wide  and  1  cm. 
in  thickness,  of  soft  consistence.  It  consists  of  a  delicate  framework  containing  from  pin- 
head-  to  pea-sized  cavities  opening  on  the  surface,  and  filled  with  a  clear,  gelatinous  mass 
which  on  pressure  flows  out.  The  mucosa  cannot  be  distinguished  from  the  tumor  mass. 
The  ulcer  has  penetrated  the  muscularis,  and  the  part  of  this  layer  nearest  the  ulcer  is 
slightly  thickened,  and  small  clear  spots  occur  between  the  muscular  bundles.  The  floor 
of  the  ulcer  is  partly  white  and  firm,  formed  by  the  thick  submucosa,  and  partly  covered 
with  gelatinous  material.  Outside  of  this  ulcer  the  wall  of  the  organ  is  neither  infiltrated 
nor  thickened. 

Microscopic  examination  shows  the  tumor  mass  at  the  edge  of  the  ulcer  to  be  made  up 
of  slender  bundles  of  connective  tissue,  between  which  occur  large  cavities  penetrated  by  a 
very  delicate  network  of  fibers,  which  spring  from  the  heavier  bundles  that  form  the  walls 
of  the  cavities.  The  spaces  between  these  fibers  are  filled  with  a  gelatinous  mass  which  is 
finely  granular  and  contains  scattered  granular  cells,  9  to  15  micra  in  diameter,  having 
round  nuclei  6  micra  across,  and  pieces  of  granular  cells.  There  are  no  large  cells  in  colloid 
metamorphosis.  The  smooth  portion  of  the  floor  of  the  ulcer  consists  of  a  firm  fibrillar 
connective  tissue  which  is  non-malignant. 

The  development  of  colloid  cancer  has  not  been  definitely  cleared  up 
as  yet,  and  is  still  the  subject  for  various  speculative  views.  Rokitansky  * 
held  that  the  gelatinous  substance  originated  from  blastodermic  cells. 
E.  Wagner  t  believes  it  due  to  colloid  degeneration  of  cancer-cells,  es- 
pecially the  columnar  type.  Klebs  |  considers  alveolar  cancer  as  one  of 
the  types  of  connective-tissue  cancer,  and  he  believes  that  the  gelatinous 
masses  are  formed  by  colloid  degeneration  of  the  connective-tissue  ele- 
ments. The  greater  number  of  investigators  at  the  present  time  agree 
with  Wagner  that  the  gelatinous  masses  are  formed  from  colloid  de- 
generation of  the  cancer-cells,  hence  this  type  has  the  same  origin  and 
mode  of  development  as  have  the  carcinomata.  This  is  Waldeyer's§ 
idea.  Stradowsky||  observed  that  the  colloid  cancer  developed  from 
the  gastric  glands.  These  became  dilated,  twisted,  lost  their  base- 
ment membrane,  and  sent  outgrowths  of  which  the  cells  underwent  col- 

*  Virchow's  Archiv,  1855,  vol.  i,  p.  281. 

t  Archiv  f.  physiolog.  Heilkunde,  1860,  vol.  ii. 

t  Handbuch  der  pathol.  Anat.,  1.  Lieferung,  p.  196. 

§  Virchow's  .\rchiv,  1868,  vol.  xli,  p.  470. 

I!  Zur  Lehre  iiber  die  Entwickelung  des  CoUoidkrebses  im  Magen  und  grossen  Netze, 
St.  Peter.sburg,  1868. 
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loid  degeneration  and  formed  the  gelatinous  masses.  Similar  conclu- 
sions were  reached  by  Rudnew.*  In  one  of  my  specimens  the  tumor  was 
so  well  preserved  that  I  was  able  to  trace  the  development  of  the  cells.  I 
noted  widened  glands  filled  with  colloid  material  and  cells  directly  con- 
nected with  the  alveoli  of  the  submucosa.  Hence  as  far  as  this  case  goes 
I  agree  with  Stradowsky  and  Waldeyer  that  this  form  of  cancer  develops 
from  the  glands  of  the  mucosa.  This  case  also  illustrates  the  diffuse  form 
of  alveolar  cancer,  and  for  this  reason  I  give  it  below : 

Case  XXI. — Museum  specimen  No.  E  55  b.  Alveolar  cancer.  Diffuse  infiltration  of 
the  entire  stomach,  u-ith  marked  contraction,  but  without  ulceration. 

The  entire  stomach  is  markedly  reduced.  The  lesser  curvature  is  12  cm.,  and  the 
greater  is  28  cm.,  long.  The  shape  is  greatly  changed;  the  fundus  is  absent,  and  the  stom- 
ach has  the  shape  of  a  sausage  or  a  piece  of  the  intestines;  in  the  neighborhood  of  the  cardia 
the  stomach  is  o  cm.  in  diameter  and  at  the  pylorus  6  cm.  Hence  the  fundus  and  the  body 
are  contracted  to  such  a  degree  that  this  part  of  the  organ  is  narrower  than  the  pyloric  end. 
The  serous  surface  of  the  stomach  is  smooth,  but  finely  granular,  due  to  numerous  from 
pinpoint-  to  pinhead-sized  clear  vesicles  which  are  slightly  raised  from  the  surface.  The 
cavity  of  the  organ  is  so  reduced  that  it  only  holds  a  finger.  The  mucous  surface  is  ir- 
regular, and  studded  with  flat,  round,  from  pea-  to  walnut-sized  nodules.  The  surfaces 
of  these  are  areolar,  and  are  seen  to  consist  of  a  fine  network  of  white  fibers  surrounding 
cavities  as  large  as  a  hempseed,  which  are  filled  with  a  clear,  transparent,  gelatinous  mass, 
which  flows  away  as  drops  or  clumps  on  pressure. 

The  gastric  tissue  is  diffusely  thickened  from  the  cardia  to  the  pylorus.  It  varies 
between  12  and  15  mm.  in  thickness.  This  increase  is  distributed  among  the  various 
layers  of  the  wall  as  follows:  The  muscularis  is  4  mm.  in  thickness,  penetrated  by  white 
septa  and  fibers  in  which  are  small,  clear,  punctate  vesicles.  The  muscular  layer  is  whit- 
ish, 6  to  8  mm.  in  thickness,  containing  numerous  clear  blebs,  and  in  direct  contact  with 
the  flat  tumors  described  above.  Between  the  nodules  is  found  a  gelatinous  mucous  mem- 
brane separated  from  the  white  tumor  substance  underneath  by  a  narrow  white  wall  of 
the  muscularis  mucosae.  In  this  occur  numerous  white  strips  running  parallel  to  each 
other  and  perpendicularly  to  the  surface.  These  separate  the  gastric  glands  and  their 
points  of  exit,  and  surround  the  gelatinous  masses.  There  are  a  few  enlarged  lymph- 
nodes  at  the  cardia.  ^ 

Microscopically,  the  mucosa  is  thick,  and  bears  a  few  scattered  villi  on  its  surface. 
It  consists  of  a  network  having  long  meshes,  made  by  thin  bundles  of  connective  tissue 
arranged  perpendicularly  to  the  surface.  In  these  walls  of  separation  occur  numerous 
small  round-cells,  but  there  are  no  vessels.  The  gastric  glands  are  often  markedly  dilated, 
especially  toward  the  muscularis  mucosae.  Few  of  the  glands  are  lined  completely  by 
the  usual  type  of  epithelium,  but  most  of  them  are  filled  with  colloid  material  in  which 
occur  a  few  granular  cells,  pieces  of  cells,  and  fat-droplets,  with  a  few  cholesterin  crystals. 
The.se  gelatinous  masses  increase  toward  the  muscularis  mucosae,  where  the  glands  become 
few  and  widely  separated.  In  the  parts  where  the  degeneration  has  developed  farther, 
the  glands  are  greatly  widened  and  entirely  filled  with  the  gelatinous  substance  to  the 
surface  of  the  mucosa.  The  tissue  below  this  consists  of  a  thicker  connective-tissue  stroma 
containing  large  alveoli.  These  are  penetrated  by  a  finer  network  of  connective-tissue 
fibers,  anrl  the  smaller  partitions  thus  formed  are  filled  with  a  clear  colloid  material  where 
either  groups  or  individual  granular  round-cells  are  found.  Few  of  the  cells  have  a  dis- 
tinct round  nucleus.  Between  the  two  layers  just  described  are  seen  less  degenerated 
layers  of  the  muscularis  mucosae,  which  forms  a  thin  dividing  wall  between  them.  Here 
and  there  in  this  layer  occur  individual  gland  fundi  filled  with  a  gelatinous  substance,  and 
*  Virchow-Hirsch  Jahresbericht,  1871,  vol.  i,  p.  309. 
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extending  through  the  rauscularis  mucosse  and  directly  into  one  of  the  large  alveoli  below. 
In  parts  of  the  stomach  where  the  process  has  advanced  still  further  the  muscularis  raucosse 
is  entirely  lacking,  and  the  large  alveoli  in  the  suhmucosa  extend  all  the  way  to  the  surface, 
where  they  open,  their  walls  becoming  worn  away,  as  it  were,  so  that  the  gelatinous  ma- 
terial lies  unprotected  on  the  inside  of  the  stomach.  Between  the  bundles  of  muscles  in 
the  muscular  layer  occur  large  masses  of  a  similar  alveolar-gelatinous  tissue.  In  cross- 
section  these  have  irregular  dentate  outlines,  due  to  the  alveoli  having  forced  their  way, 
so  to  speak,  between  the  muscular  bundles.  But  these  reach  only  a  little  ways  into  the 
interstitial  tissue,  where  they  are  replaced  by  connective  tissue.  In  the  lymph-nodes  are 
found  a  similar  gelatinous  cancer  tissue  containing  smaller  alveoli. 

I  am  unable,  from  my  own  cases,  to  make  any  statement  as  to  the 
metastasis  of  this  type  of  cancer.  Metastatic  growths  are  said  to  be 
rarer  in  this  than  in  other  forms  of  carcinoma  (Forster).  It  is  nearly  al- 
ways limited  to  the  neighboring  lymph-nodes  and  the  peritoneum. 
Brinton,*  on  the  other  hand,  holds  that  alveolar  cancer  produces  meta- 
static growths  more  often  than  any  other  form.  Thus  6  of  his  7  cases  of 
colloid  carcinoma  were  accompanied  with  secondary  growths,  whereas 
only  4  out  of  7  of  the  medullary  forms  and  3  out  of  7  in  scirrhous  car- 
cinoma showed  metastasis.  Often  the  secondary  growths  are  medullary 
carcinomata,  and  the  primary  growth  may  be  a  mixed  form  of  alveolar 
and  cylinder-cancroid  or  medullary  carcinoma  (E.  Wagner). 


Metastasis 

I  have  already  called  attention  to  the  metastasis  of  the  individual 
forms  of  carcinoma  in  order  to  make  clear  their  relative  frequency  to 
other  forms.  At  this  point  I  wish  to  follow  the  usual  custom  of  the 
writers  and  give  the  frequency  of  secondary  growths  in  the  various  or- 
gans. Metastatic  growths  were  present  in  27  of  my  29  cases  of  primary 
carcinoma  of  the  stomach.  One  of  the  2  cases  free  from  secondary 
growths  was  an  instance  of  beginning  cylinder-cancroid,  the  patient 
dying  from  pneumonia.  The  other  was  an  older  cylinder-cancroid, 
where  the  patient  died  in  the  fourth  month  of  the  disease  from  peri- 
tonitis. 

As  in  cancer  anywhere  in  the  body,  the  lymph-glands  are  most  fre- 
quently secondarily  involved.  They  were  infiltrated  with  malignant 
cells  in  24  cases,  or  88  per  cent.  The  nodes  along  the  lesser  curvature 
in  the  gastrohepatic  ligament  were  most  frequently  affected,  namely,  16 
times.  Then  follow  the  retroperitoneal  glands,  6  times,  the  glands  of  the 
greater  curvature  and  in  the  greater  omentum,  which  were  involved  6 
times.  The  malignant  cells  reached  the  glands  along  the  esophagus  and 
aorta  twice;  only  once  were  the  supraclavicular  glands  on  the  left  side 
carcinomatous.  Brinton  f  rightly  calls  attention  to  the  fact  that  it  is 
difficult  to  distinguish  between  degenerated  lymph-glands  along  the 
curvatures  and  independent  metastatic  growth  from  the  stomach.  For 
this  reason  he  as  well  as  I  have  grouped  these  two  conditions  into  one  and 
called  both  degenerated  lymph-nodes.     He  found  metastatic  growths 

*  Loc.  cU.,  p.  244.  f  Loc.  cit.,  p.  245. 
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along  the  curvatures  in  25  per  cent,  of  271  cases;  I  found  it  in  16  of  27 
cases,  making  the  frequency  59  per  cent.,  hence  twice  as  frequently  as  he. 
The  other  writers  do  not  give  this  relation  accurately. 

The  structure  of  the  malignant  tissue  in  the  lymph-nodes  is  not  al- 
ways that  of  the  primary  tumor,  since  in  two  cases  of  "  cylinder-cancroids  " 
the  cancer  tissues  of  the  lymph-glands  in  one  had  the  structure  of  a 
"cylinder-cancroid,"  and  the  other  that  of  a  carcinoma,  and  3  of  6  cases 
of  mixed  cancer  were  mixed  in  the  lymph-glands  too,  but  the  other  3 
were  pure  medullary  carcinomata. 

The  liver  comes  next  to  the  lymph-glands  in  the  order  of  frequency 
of  secondary  growths.  This  organ  was  involved  13  times  in  my  29  cases, 
making  the  frequency  45  per  cent.  The  primary  location  of  the  cancer 
did  not  appear  to  influence  the  involvement  of  the  liver;  it  was  affected 
9  times  in  19  cases  of  carcinoma  of  the  pylorus,  and  4  of  8  times  in  tumors 
of  the  lesser  curvature.  The  form  of  the  malignant  growth  seems  to 
have  this  much  to  do  with  metastatic  growth  in  liver,  that  the  organ  was 
free  in  5  cases  of  scirrhous  carcinoma  and  involved  in  half  of  the  cases  of 
the  other  varieties,  viz.,  in  5  of  10  cases  of  medullary  carcinomata,  in  3 
of  6  of  cylinder-cancroids,  and  in  5  of  8  of  mixed  forms. 

The  consistence  of  the  tumor  is  not  without  effect  on  the  involvement 
of  the  liver,  and  the  usual  experience  that  the  softer  forms  are  the  most 
malignant  was  also  shown  here,  since  11  soft  tumors  had  liver  metastasis 
in  7  cases,  whereas  it  occurred  only  6  times  in  13  semisolid  tumors. 

Other  writers  found  the  liver  involved  less  frequently  than  I.  Thus 
Lebert  gives  15  of  57  cases,  or  28  per  cent.;  Dittrich  has  41  of  151,  or 
27  per  cent.;  and  Brinton,  105  of  431  cases,  or  25  per  cent.  Metastatic 
tumors  occur  in  the  liver  in  the  form  of  multiple  tumors  varying  in  size 
from  scarcely  visible  nodules  to  tumors  the  size  of  an  adult  fist  and  larger. 
As  a  rule,  secondary  carcinoma  of  the.  liver  does  not  reach  the  size  of  the 
tumors  formed  when  the  organ  is  primarily  involved.  Yet  such  cases 
were  found  in  3  of  my  cases.  Two  of  these  were  medullary  carcinomata 
in  which  the  organ  weighed  5715  and  3875  grams  respectively,  and  the 
third  was  a  cylinder-cancroid  in  which  the  liver  weighed  3785  grams. 
The  weight  of  the  normal  organs  varies,  according  to  Frerichs,*  between 
820  and  2100  grams.  Hence  the  organ  was  twice  its  normal  size  in  the 
cases  cited.  The  relation  of  the  structure  of  the  liver  tumor  to  that 
of  the  primary  growth  I  found  to  be  this :  Three  cases  of  primary  cylin- 
der-cancroid had  cylinder-cancroid  in  the  liver  twice,  the  third  being  a 
medullary  carcinoma,  and  in  5  cases  of  mixed  primary  form  the  metastasis 
was  mixed  twice — twice  cylinder-cancroid  and  once  carcinomatous. 
At  times  the  secondary  tumors  in  the  liver  undergo  rapid  granular  and 
fatty  degeneration,  while  the  primary  tumor  remains  unchanged,  and 
without  there  being  any  recognizable  cause  for  it  in  the  liver.  The 
following  case  is  an  example  of  this : 

Case  XXII. — Large-celled  carcinoma.  A  rather  soft  ulcerated  tumor  on  a  scirrhous 
base  on  the  posterior  wall  of  the  pyloric  end.     Stenosis  of  the  pylorus  with  dilatation  of  the 

*  Klinik  der  Leberkrankheiten,  p.  18. 
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stomach.  Caseous  degeneration  of  the  carcinomatous  lymph-nodes  along  the  esophagus,  and 
of  the  malignant  tissue  in  the  liver.  Abscess  of  the  posterior  mediastinum,  with  perforation 
into  the  esophagus  and  into  the  left  bronchus.     Calcification  of  a  part  of  the  right  lung. 

Anders  Hansen,  age  fifty-five,  laborer.  Autopsy  twenty-four  hours  after  death- 
The  body  is  extremely  emaciated,  176  cm.  long.  Rigor  mortis  is  absent.  Over  the  sacrum 
is  a  decubital  ulcer,  3  cm.  in  diameter.  The  pericardium  contains  a  small  amount  of  a 
clear  serous  fluid.  The  heart  is  small;  there  is  no  fat  in  the  fissures,  and  the  coronary 
vessels  have  an  irregular  course.  The  myocardium  contains  a  few  gray  spots.  It  is  non- 
transparent,  soft,  and  slightly  granular.  The  liver  is  of  normal  size  and  shape.  In  its 
parenchyma  occur  numerous  from  pea-  to  nut-sized  nodules,  the  cut  surface  of  which  is 
yellowish  gray,  like  that  of  a  caseous  lymph-gland. 

Microscopically,  the  tumors  in  the  liver  consist  of  a  finely  granular  necrotic  tissue; 
hence  the  cheesy  appearance.  In  this  the  outlines  of  large  alveoli  with  degenerated  cells 
can  barely  be  made  out.  Between  the  liver  parenchyma  and  the  malignant  tumors  occurs 
a  layer  of  young  connective  tissue  rich  in  small  round-cells,  which  also  extends  a  short  dis- 
tance in  between  the  liver-cells.  The  carcinomatous  lymph-glands  have  a  structure 
similar  to  that  of  the  nodules  in  the  liver. 

Lebert*  has  observed  a  similar  case  in  which  the  tumor  mass  had 
degenerated  to  such  an  extent  as  to  be  unrecognizable.  He  does  not 
express  any  opinion  as  to  the  cause  of  this  rapid  destruction. 

Metastasis  in  the  peritoneum  was  found  11  times,  or  in  40  per  cent, 
of  my  cases.     Dittrich  found  22  of  151,  or  14  per  cent.;   Lebert  reports 

11  of  57,  or  19  per  cent.  In  these  cases  the  greater  omentum  is  often 
greatly  retracted  as  a  sausage-shaped  mass  transversely,  close  to  the 
greater  curvature  of  the  stomach.  Such  a  condition  was  present  in  7 
of  my  cases.  Most  frequently  the  serous  surface  of  the  entire  abdominal 
cavity  is  strewn  with  small  nodules.  Once  a  single  large  tumor  occurred 
in  the  greater  omentum.  In  another  case  a  group  of  smaller  tumors  in 
the  greater  omentum  was  the  only  metastasis  present.  Once  the  peri- 
toneum of  the  lesser  pelvis  was  the  only  part  involved,  and  in  another 
case  the  number  of  nodules  in  this  part  of  the  cavity  was  far  greater  than 
at  any  other  place. 

These  instances  indicate  that  the  cancer-cells  attack  the  serous  lin- 
ings from  their  peritoneal  surface  by  the  malignant  tissue  being  seeded, 
as  it  were,  over  that  surface.  They  then  sink  down  into  the  true  pelvis, 
and  accumulate  there,  thus  leading  to  the  most  pronounced  secondary 
growths  at  this  place.  The  small  nodules  on  the  peritoneum  consist,  as 
a  rule,  of  the  typical  carcinomatous  tissue — in  9  of  11  cases;  twice  the 
bulk  of  the  nodules  was  made  up  of  connective  tissue  in  which  occurred, 
however,  large  scattered  epithelial  cells.  Twice  the  pleura  contained 
secondary  nodules,  similar  to  tho.se  on  the  peritoneum.  In  one  of  these 
the  carcinoma  had  extended  from  the  abdominal  cavity  through  the 
diaphragm. 

I  did  not  observe  metastatic  growths  in  the  lungs.  This  is  rather 
peculiar,  since  other  observers  have  noted  this  condition  quite  often. 
Thus  Dittrich  found  9  in  151  cases,  or  6  per  cent.;  Lebert  saw  7  in  57,  or 

12  per  cent.;   and  Brinton  reports  35  of  431  cases,  or  8  per  cent.     Brin- 

*  Loc.  cit.,  p.  587. 
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ton  *  states  that  the  lungs  are  rarely  if  ever  involved  when  the  liver  is  the 
site  of  secondary  growths,  but  the  organs  drained  by  the  portal  vein  are 
more  apt  to  be  involved  with  the  liver.  He,  therefore,  believes  that  liver 
metastasis  in  a  way  protects  the  lungs.  He  bases  his  ideas  on  the  fact 
that  he  found  47  cases  of  secondary  growths  of  the  liver  in  which  the 
lungs  were  free  from  metastasis  in  all  but  one.  Dittrichf  agrees  with 
him  as  far  as  the  lungs  are  concerned.  He  found  only  1  case  of  lung  in- 
volvement in  43  with  secondary  growths  in  the  liver.  But  Dittrich  has 
not  observed  the  frequent  involvement  of  the  abdominal  organs  in  such 
cases.  On  the  contrary,  he  holds  that  only  the  lymph-glands  nearest  to 
the  stomach  are  involved  with  the  liver. 

Metastatic  growths  are,  on  the  whole,  rare  in  the  bony  skeleton. 
Lebert  found  metastases  in  the  bones  in  2  of  57  cases.  Once  secondary 
growths  occurred  in  a  number  of  the  bones;  at  the  same  time  the  skin 
was  the  site  of  multiple  carcinomatous  nodules.  In  the  other  case  the 
malignant  cells  involved  the  base  of  the  skull  and  also  a  number  of  the 
bones  of  the  extremities  where  spontaneous  fractures  took  place.  In 
this  type  of  cases  the  cancer  is  generalized,  and  the  poison  is  swimming 
free  in  the  general  circulation.  In  another  type  of  cases  the  cancer  simply 
extends  into  the  bone  from  a  cancerous  organ  in  contact  with  it.  Thus 
the  malignant  tissue  may  extend  into  the  spinal  column  from  the 
retroperitoneal  glands  (Brinton,  Dittrich),  and  it  may  extend  into  the 
sternum  from  the  glands  of  the  anterior  mediastinum  (Brinton).  The 
following  case  is  an  example  of  this : 

Case  XXIII. — "  Cylinder-cancroid  ":  a  firm,  non-ulcerated  tumor  of  the  half  of  the  lesser 
curvature  facing  the  cardia;  multiple  nodules  in  the  liver  and  the  pleura;  cylinder-cancroid  in 
the  anterior  mediastinum  and  in  the  sternum. 

P.  Larsen,  age  sixty,  laborer.  Autopsy  by  Professor  Reisz,  October  24,  1872,  twenty- 
two  hours  after  death.  There  was  nothing  abnormal  on  the  anterior  surface  of  the  ster- 
num, but  when  the  bone  was  being  removed,  abnormal  mobility  was  felt  at  the  fourth 
rib,  and  on  the  posterior  surface  of  the  sternum  occurred  a  flat,  round,  semisolid  tumor, 
about  3  cm.  in  diameter,  which  extended  into  the  soft  bone  and  was  adherent  to  the  peri- 
cardium. The  pericardial  surfaces  in  places  were  bound  together  by  old  adhesions.  The 
myocardium  was  dark  grayish  in  color  and  rather  soft.  On  the  visceral  pleura  were 
numerous  white,  slightly  prominent  nodules,  about  as  large  as  peas.  These  extended  only 
slightly  into  the  lung  parenchyma,  which  otherwise  was  free  from  carcinomatous  tissue. 
There  was  no  free  fluid  in  the  abdominal  cavity. 

The  stomach  contained  500  grams  of  a  yellow,  rather  thick  fluid.  On  the  lesser  curva- 
ture, close  to  the  cardia,  occurred  a  tumor  as  large  as  a  child's  head,  which  bulged  into  the 
organ.  In  its  center  was  a  sunken  area  surrounded  by  a  prominent  wall.  The  tumor  was 
hard,  cut  with  difficulty,  its  cut  surface  uniformly  grayish  white,  and  on  pressure  only  a 
small  amount  of  a  milky  juice  exuded.  The  serous  portion  of  the  stomach  over  the  tumor 
was  adherent  to  the  liver.  There  were  old  adhesions  between  the  diaphragm  and  the 
liver.  On  its  surfaces  were  numerous  yellowish,  white,  soft  nodules,  with  a  smooth  cut 
surface  and  a  large  amount  of  cancer  juice.  The  retroperitoneal  glands  were  somewhat 
enlarged.  Microscopic  examination  showed  that  the  sternal  tumor,  as  well  as  the  one  in 
the  stomach,  were  cylinder-cancroid  (Reisz). 

*  Loc.  dt.,  p.  245,  t  Loc.  cit.,  p.  25. 


94  COLLECTED   WORKS   OF   CHRISTIAN   FENCER,    M.D. 

Metastasis  in  the  other  organs  of  the  body  is  rare.  In  my  cases  I 
found  secondary  growths  once  each  in  the  kidneys,  the  gall-bladder, 
and  the  psoas  muscle.  In  these  cases  the  growth  had  extended  directly 
into  the  organs  from  the  involved  connective  tissue  or  lymph-glands 
near  them.  In  431  cases  Brinton  found  secondary  growth  7  times  in  the 
ovaries;  3  times  in  the  uterus  and  pancreas;  twice  in  the  kidneys  and 
the  bladder;  and  once  in  each  of  the  following  organs:  the  adrenals, 
the  seminal  vesicles,  the  diaphragm,  and  the  pericardium. 

Cancer  of  the  intestine  may  at  times  be  coexisting  with  that  of  the 
stomach.  The  intestinal  tumor  is  then,  as  a  rule,  located  in  the  rectum; 
thus  in  3  of  Brinton's  431  cases,  2  of  Dittrich's  151  cases,  and  3  of  my 
29  cases  cancer  occurred  in  this  part  of  the  alimentary  tract.  Carcinoma 
of  other  parts  of  the  intestine  is  much  rarer  than  that  of  the  rectum. 
Brinton  found  2  cases  in  the  large  intestine  and  2  in  the  small.  I  found 
the  cecum  involved  in  2  of  my  cases  of  rectal  carcinoma.  In  1  of  these 
the  greater  part  of  the  colon  was  also  involved  in  the  same  mass.  It  is 
doubtful  if  Brinton*  is  justified  in  assuming  that  the  intestinal  cancers  are 
always  secondary  tumors.  My  2  cases  had  diffuse  scirrhous  carcinoma 
of  the  stomach,  and  the  malignant  tumors  of  the  intestines  were  of  about 
the  same  age  as  those  of  the  stomach,  thus  giving  me  the  impression  that 
they  were  primary  in  both  places.  It  is  not  without  reason  to  suppose 
that  the  cause  which  led  to  malignancy  in  one  place  might  also  act  in 
other  parts  of  the  digestive  canal. 

In  order  to  make  plain  the  various  routes  by  which  the  carcinomatous 
cells  reach  different  organs  of  the  body,  I  wish  to  discuss  first  the  ex- 
tension by  means  of  veins,  then  by  lymph-glands,  and  finally  I  shall  have 
something  to  say  in  conclusion  about  carcinomatous  eKtension  to  nerves 
which,  as  far  as  cancer  of  the  stomach  is  concerned,  has  been  very  little 
considered  hitherto. 


Extension  of  Carcinoma  Into  the  Veins 

Cancer  of  the  stomach  may  reach  the  veins  by  two  slightly  different 
routes :  the  primary  growth  may  extend  directly  into  the  branches  of  the 
coronary  veins,  or  the  malignant  cells  may  break  into  the  stem  of  the 
superior  coronary  vein  from  the  secondary  nodules  in  the  lymph-glands 
or  in  the  lesser  omentum.  When  the  superior  coronary  vein  becomes 
involved,  the  cancer  tissue  extends  on  into  the  portal  vein. 

In  the  cases  where  the  malignant  cells  break  into  the  smaller  veins 
directly  from  the  primary  tumor  the  cancer-cells  travel  up  along  the 
smaller  branches  into  the  stem,  and  from  the  stem  into  other  side 
branches  again.  Thus  an  extensive,  markedly  injected  network  of 
veins  is  found.  Professor  Reisz,  in  the  autopsy  record  of  Case  XXV, 
has  happily  described  this  as  a  caput  medusae  radiating  down  on  the 
anterior  and  posterior  surfaces.  These  dilated,  wavy  veins  may  be 
traced  on  the  serous  surface  of  the  stomach  as  far  as  3  or  4  cm.  away 
from  the  curvature  to  the  place  where  they  penetrate  the  muscularis  to 

*  Loc.  cit.,  p.  250. 
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form  the  plexus  of  the  submucosa.  From  this  point  on  they  appear  as 
branched  strings  underneath  the  movable  mucosa,  into  which  they  do 
not  penetrate,  strange  as  it  may  seem.  This  must  be  due  to  the  fact 
that  the  veins  are  obliterated  at  this  point.  In  these  cases  the  primary, 
usually  ulcerated,  tumors  often  contain  veins  from  which  plugs  of  cancer- 
cells  can  be  expressed. 

When,  on  the  other  hand,  the  carcinomatous  cells  penetrate  the  walls 
of  the  coronary  vein  from  secondary  growths  in  the  lymph-glands  or  the 
lesser  omentum,  then  the  branches  of  the  coronary  veins,  as  well  Jas  the 
veins  of  the  tumor  itself,  are  usually  free  from  malignant  thrombi.  But 
the  part  of  the  vein  nearest  to  the  portal,  as  well  as  the  portal  vein  itself, 
is  plugged  with  tumor-cells,  and  the  peripheral  parts  of  the  coronary 
veins  are  destroyed  by  the  tumor  mass  which  has  broken  into  and  passed 
through  them. 

From  the  often  dilated  coronary  vein  the  tumor-cells  invade  the 
portal.  The  growth  first  appears  as  a  club-shaped  nodule,  free  in  the 
blood-stream,  coming  from  the  stomach  and  carrying  masses  of  young 
cancer-cells  and  pieces  of  the  tumor  up  into  the  liver.  The  external  part 
of  the  tumor  is  soft,  and  has  a  scant  stroma,  with  thin-walled,  wide 
vessels,  and  the  spaces  between  these  contain  masses  of  loosely  adherent 
young  cancer-cells.  These  are  easily  recognized  from  their  large  nuclei, 
often  surrounded  by  a  narrow  zone  of  protoplasm.  The  portal  blood 
contains  in  places  groups  of  young  cancer-cells  or  individual  cells,  and 
in  other  places  clumps  of  the  original  tumor.  These  masses  accumulate 
in  the  smaller  branches  of  the  portal  vein,  where,  with  the  coagulated 
blood,  they  form  malignant  thrombi,  which  at  times  appear  as  round, 
slightly  protruding  plugs,  visible  to  the  naked  eye,  and  which  can  be 
expressed  from  the  branches. 

Less  frequently  larger  masses  of  the  original  tumor  become  adherent 
to  the  walls  of  the  larger  branches,  for  example,  at  the  bifurcation  of  the 
stem,  and  without  any  direct  connection  with  the  cancerous  thrombus. 
This  may  extend  gradually  up  the  vein,  the  club-shaped  mass  growing 
bigger,  filling  the  lumen  of  the  portal  vein,  which  is  often  mark- 
edly dilated.  The  tumor  most  frequently  extends  along  through  the 
stem  and  into  the  branches  to  the  parenchyma  of  the  liver,  but  it  may 
also  travel  down  to  the  roots  of  the  portal  vein,  especially  to  the  splenic 
vein,  and  may  even  extend  into  one  of  the  pancreatic  veins. 

The  liver  is  always  extensively  involved  in  these  cases,  and  the 
characteristic  fact  about  the  secondary  growth  in  this  organ  is  that  small, 
pea-sized  tumors  appear  in  groups.  The  individual  tumors  are  rarely 
spheric  in  shape,  but  irregular  and  stellate  in  outline.  In  a  few  cases 
they  are  seen  to  be  a  part  of  an  injected  vascular  reticulum  formed 
by  the  smaller  branches  of  the  portal  vein.  From  these  the  carcinom- 
atous tissue  extends  into  the  liver  parenchyma.  The  small  groups  of 
tumors  rapidly  fuse  into  larger  ones,  and  there  is  nothing  characteristic 
about  appearance  and  structure  of  these  larger  masses. 

Cases  of  this  type,  in  which  the  cancer-cells  break  into  the  veins,  are 
of  unusual  interest  both  by  the  light  they  throw  on  carcinoma  of  the 
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stomach  and  because  of  the  support  they  give  to  the  mechanical  tlieory, 
according  to  which  metastatic  growths  originate  as  emboH.  I  shall 
return  to  these  conditions  later. 

There  are  comparatively  few  cases  of  this  type  in  the  literature,  and 
one  gets  the  impression  that  it  is  very  unusual  for  carcinoma  of  the 
stomach  to  disseminate  in  this  way.  But,  according  to  my  own  ob- 
servation, extension  by  veins  is  by  no  means  rare,  since  there  occurred  5 
cases  of  venous  metastasis  among  my  few  cases,  I  shall  first  refer  to 
observations  by  earlier  writers,  and  then  give  my  own  cases. 

In  the  early  part  of  the  nineteenth  century  physicians  began  to 
notice  that  the  veins  close  to  a  malignant  tumor  at  times  contained  masses 
of  cells  similar  in  structure  to  those  of  the  main  tumor.  In  1817  Lang- 
staff*  observed  a  mass  of  this  type  in  the  veins  of  "fungus  hsematodes," 
and  seven  years  later  Velpeau  f  reported  a  case  of  cancer  of  the  kidney 
in  which  the  vena  cava  was  filled.  These  observations  were  accom- 
panied by  others,  and  soon  cancerous  cells  had  been  seen  in  the  various 
veins  of  the  body.  About  the  same  time  malignant  tissue  masses  were 
also  observed  in  the  portal  system.  Andral|  was  the  first  to  find  cancer 
of  the  portal  vein  associated  with  carcinoma  of  the  stomach.  Carswel  § 
reports  a  case  in  which  the  neighboring  veins  were  filled  with  cancer- 
ous tissue  in  a  case  of  a  malignant  ulcer  of  the  pylorus,  Cruveilhier  1 1 
had  not  seen  cancer  of  the  portal  vein  associated  with  carcinoma  of 
the  stomach,  but  he  knew  of  cases  of  carcinoma  of  the  liver  in  which 
the  branches  of  the  portal  vein  contained  carcinomatous  thrombi.  He 
places  special  stress  on  these  findings,  and  bases  his  theory  of  the  origin 
of  cancer  on  them,  for  he  holds  that  the  malignant  growths  originate  in 
the  venous  capillaries.  Cruveilhier  does  not  differentiate  clearly  be- 
tween the  primary  and  the  secondary  carcinomata.  He  did  not  know 
that  the  multiple  growths  occurring  in  the  liver  are  secondary.  It  is, 
therefore,  possible  that  many  of  his  cases  of  cancer  of  the  liver  and  the 
portal  vein  might  have  been  metastatic  in  nature.  This  is  strongly  sug- 
gested by  his  drawings,  which  show  disseminated  tumors  in  the  liver. 

None  of  the  older  cases  reported  was  controlled  by  microscopic 
examinations.  It  is,  therefore,  possible  that  some  of  the  cases  reported 
as  cancerous  might  have  been  benign  discolored  thrombi.  Such  mis- 
takes, however,  could  not  have  been  the  rule,  since  the  malignant  tissue 
has  a  different  color  from  that  of  a  simple  thrombus  and  the  malignant 
thrombi  usually  dilate  the  vessels,  while  the  ordinary  benign  forms  lead 
to  retraction  of  the  vessel  by  the  organization  of  the  thrombus. 

A  few  instances  of  cancer  of  the  portal  vein  have  been  reported  since 
microscopic  examination  came  into  use,  but  only  a  few  of  these  are  given 

*  Med.-Chir.  Transact.,  1817,  vol.  viii,  p.  286.     Walshe:  Loc.  cit.,  p.  45. 

t  Gaz.  Med..  1825,  vol.  i,  p.  357.     Walshe:  Loc.  cit.,  p.  46. 

t  Anat.  pathol.,  Paris,  1829. 

§  Illustrations  of  the  Elementary  Forms  of  Disease,  London,  1838.  Art.  "Carcinoma," 
vol.  i,  PI.  4,  Fig.  4.  Puckelt:  Das  Venensystem  in  seinen  krankhaften  Verhaltnissen,  vol. 
ii,  p.  297. 

i!  Anat.  pathol.,  Paris,  1829-42.     Livr.  12,  PI.  2,  3. 
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as  secondary  to  carcinoma  of  the  stomach.  It  took  a  long  time  before 
observers  became  convinced  that  the  primary  tumor  grew  into  the  veins. 
Dittrich  *  cites  a  case  in  a  man,  fifty-four  years  of  age,  who  had  a  medul- 
lary^ carcinoma  of  the  liver  in  which  the  entire  portal  system,  from  the 
smallest  capillaries  to  the  veins  of  the  pancreas,  was  involved  by  the 
malignant  tumor.  Virchow  t  held  that  cancer  was  formed  in  the  thrombi, 
and  he  cites  6  cases  of  cancer  in  the  veins,  but  does  not  state  which  veins. 
He  remarks  that  cancer  of  the  portal  vein  often  extends  so  far  into  the 
smaller  branches  that  it  is  impossible  to  follow  the  growths  to  their  end- 
points,  and  hence  it  is  difficult  to  decide  just  how  they  originated. 
Later  on  +  he  observed  a  case  of  cancer  of  the  uterus  with  metastasis  in 
the  lymph-glands  along  the  spinal  column  and  in  the  liver.  Here  the 
portal  vein  and  all  its  branches  were  filled  with  a  dirty,  reddish-gray 
fluid,  containing  white  lumps  consisting  of  irregular  cells  with  large 
nuclei.  The  malignant  tissue  extended  through  the  splenic  vein  into  the 
substance  of  the  organ.  He  concluded  that  the  cancer-cells,  the  "ge- 
schwanzteKorper"  of  Mtiller,  were  formed  in  the  blood,  and  hence  did  not 
believe  they  had  any  connection  with  the  cancer  of  the  uterus.  Once  § 
he  found  cancer  of  the  pylorus  in  a  woman  fifty-six  years  of  age.  In  this 
case  the  visceral  as  well  as  the  parietal  peritoneum  contained  multiple, 
cauliflower-like  tumors,  and  the  primary  tumor  had  extended  into  the 
pancreas.  In  the  pancreaticoduodenal  vein  was  found  a  malignant 
thrombus  which  extended  into  the  superior  mesenteric  vein,  and  from 
there,  as  a  club-shaped  tumor  the  size  of  a  nut,  into  the  portal  vein. 

The  first  accurately  described  case  of  involvement  of  the  portal  vein 
is  given  by  Meyer.  ||  In  a  man  forty  years  old,  dead  from  ulcerated  carcin- 
oma of  the  pylorus,  with  multiple  metastatic  growths  in  the  liver,  he 
found  the  portal  vein  filled  with  a  continuous,  reddish-gray  mass,  extend- 
ing from  the  bifurcation  into  both  the  main  branches;  this  could  be 
traced  toward  the  surface  of  the  liver  into  the  groups  of  pea-sized  tumors 
present  on  the  surface  of  the  organ.  The  groups  of  tumors  were  about  as 
large  as  walnuts.  The  thrombus  was  adherent  to  the  rough  walls  of  the 
veins,  and  contained  cells  varying  in  size,  and  often  with  more  than  one 
nucleus.  He  does  not  state  whether  the  tumor-cells  of  the  veins  were 
supported  by  a  stroma.  He  thought  he  was  dealing  with  a  cancerous 
phlebitis  brought  about  indirectly  by  the  malignant  growth  in  the 
stomach  (Anregnungsursache),  since  no  direct  connection  could  be  found 
between  the  tumors  of  the  veins  and  that  of  the  stomach.  This  theory 
he  based  partly  on  the  fact  that  phlebitis  often  occurs  some  distance 
away  from  the  primary  infection,  and  partly  on  the  arrangement  and 
appearance  of  the  tumors  of  the  liver,  which  were  very  similar  to  multiple 
foci  found  before  abscess  formation  in  suppurative  hepatitis.  It  is 
evident  then  that  Meyer  did  not  consider  the  cancerous  thrombus  of  the 

*  Prag.  Vierteljahresschr.,  1846,  vol.  x,  p.  104. 

t  Virchow's  Archiv,  1847,  vol.  i,  p.  46.  t  Ibid.,  1849,  vol.  ii,  p.  104. 

§  Gesammelte  Abhandlungen,  pp.  350,  351,  of  Traube's  Beitrage  zur  experimentellen 
Pathologic  und  Physiologic,  Berlin,  1846. 

II  "  Ucber  krebsige  Phlebitis,"  Zcitschr.  f .  rat.  Med.,  1853,  vol.  iii. 
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portal  vein  to  have  any  direct  connection  with  the  malignant  ulcer  of  the 
pylorus. 

Bamberger*  refers  briefly  to  two  cases  of  cancer  of  the  portal  vein. 
In  one  of  these  the  entire  vein  to  its  finest  branches  was  filled  with  a 
coagulum  consisting  mostly  of  nucleated  cells  of  different  shapes.  There 
was  no  sign  of  malignancy  anywhere  else  in  the  body.  He,  therefore, 
holds  that  the  malignant  growth  originated  spontaneously  in  the  portal 
vein.  His  second  case  had  ulcerated  carcinoma  of  the  pylorus,  metastatic 
tumors  in  the  liver,  and  cancerous  thrombosis  of  the  portal  vein.  In 
this  case  he  thinks  the  malignant  growths  sprang  from  an  eroded  vein  in 
the  stomach. 

Frerichs  f  briefly  mentions  having  seen  5  cases  of  cancer  of  the  portal 
vein  connected  with  cancer  of  the  liver.  He  does  not  mention  the  con- 
dition of  the  stomach  in  his  cases. 

Henoch  J  also  cites  a  case  of  cancer  of  the  portal  vein;  but  his  case 
is  of  a  doubtful  nature.  He  found  a  thrombus  in  the  splenic  vein 
extending  through  the  stem  of  the  portal  and  into  its  left  branch  in  a 
patient  who  had  suffered  from  ascites. 

The  only  case  of  cancer  of  the  portal  vein  secondary  to  carcinoma  of 
the  stomach  which  has  been  thoroughly  studied  and  accurately  described 
is  one  reported  by  Spaeth,  §  who,  in  a  thirty-one-year-old  woman  giv- 
ing symptoms  of  cancer  of  the  stomach  and  liver  with  ascites,  found 
a  large  ulcerated  medullary  carcinoma  of  the  pyloric  end.  The  veins 
of  the  stomach,  both  those  along  the  lesser  and  greater  curvature, 
were  dilated  and  filled  with  cancerous  masses.  Thickened  injected 
branches  extended  1  cm.  to  3  cm.  over  the  wall  of  the  stomach.  The 
portal  vein  was  dilated  and  filled  with  masses  of  carcinomatous  tissue. 
These  were  of  the  medullary  type,  and  had  a  definite  stroma,  with  dis- 
tinct vessels.  All  the  portal  tributaries,  the  splenic  vein,  and  the  veins 
of  the  mesentery  and  mesocolon  were  also  involved.  The  cancerous 
masses  in  the  latter  extended  to  within  1  to  2  cm.  from  the  intestine. 
In  the  surface  of  the  liver  were  seen  multiple  tumors  arranged  in  groups, 
and  the  small  branches  of  the  portal  vein  were  injected  in  the  neighbor- 
hood of  the  carcinomatous  nodules,  so  that  they  appeared  as  "feine 
gewunden  verlaufende,  vielfach  sternformig  sich  verzweigende  Striefen 
von  gelblich-weisser  Farbe."  The  branches  of  the  portal  vein  were 
dilated  and  filled  with  masses  of  malignant  cells.  These  could  be  traced 
toward  the  nodules  on  the  surface,  which  were  filled  with  a  whitish-red, 
soft  mass,  and  could  be  identified  as  the  sinus-like  ends  of  the  portal 
vein.  Spaeth  beheved  the  cancer-cells  had  broken  into  the  gastro- 
epiploic vein;  in  the  region  of  the  pylorus  this  vein  had  been  surrounded 
by  the  tumor  mass  and  its  walls  destroyed,  so  that  the  place  where  the 

*  "  Krankheiten  des  chylopoetischen  Systems,"  Virchow's  Handbuch  der  speciellen 
Pathol,  u.  Therapie,  Erlangen,  1855,  p.  589. 

t  Klinik  der  Leberkrankheiten,  1861,  vol.  ii,  p.  278. 

X  Klinik  der  Unterleibskrankheiten,  1863,  vol.  iii,  p.  144. 

§  "Carcinom  im  Inneren  der  Venen  des  Pfortadergebietes,"  Virchow's  Archiv,  1866, 
vol.  XXXV,  p.  432. 
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cancer-cells  first  broke  through  was  difficult  to  find.  Up  to  the  present 
time  Spaeth's  case  is  the  only  reported  instance  of  cancer  of  the  portal 
vein  in  which  the  malignant  thrombosis  had  a  distinct  stroma  with 
vessels  of  its  own,  and  it  is  also  the  only  case  in  which  the  type  of  carcin- 
oma definitely  has  been  shown  to  be  medullary. 

After  this  review  of  the  cases  reported  in  the  literature  I  wish  to 
report  the  cases  personally  observed,  and  to  each  of  them  add  such  ex- 
planatory remarks  as  the  case  may  need: 

(a)  Cases  with  Tumor  Masses  in  the  Smaller  Veins  of  the 

Stomach,  Which  Originated  in  a  Primary  Tumor  of 

the  Stomach 

Case  XXIV. — Medullary  carcinoma  with  medium-sized  cells.  A  small,  flat  ulcer  with 
soft,  slightly  infiltrated  edges  on  the  lesser  curvature  near  the  pylorus.  Cancerous  thrombosis 
of  the  veins  surrounding  the  tumor  and  also  of  the  rest  of  the  veins  from  the  pyloric  end  as  far 
as  to  the  superior  coronary  vein,  half  of  ivhich  is  involved.  Carcinoma  cells  in  the  blood  of  the 
coronary  veins.  Multiple  tumors  of  the  liter.  Infiltration  of  the  lymph-glands  of  the  lesser 
curvature.     Lobar  pneumonia  of  the  upper  lobe  of  the  right  lung. 

Fredrikke  Andersen,  age  fifty-six,  had  pains  in  the  riglit  hypochondrium  for  four 
months,  and  felt  a  tumor  first  in  the  region  of  the  right  lobe  of  the  liver,  and  later  also  in 
the  region  of  the  left.  Progressive  emaciation.  Absolutely  free  from  stomach  symptoms 
up  to  the  last  day  she  lived.  Then  she  vomited  several  times,  and  gave  signs  of  lobar 
pneumonia  in  the  upper  lobe  of  the  right  lung.  During  her  illness  diarrhea  was  occasion- 
ally present.     She  had  been  in  bed  nineteen  days.     The  disease  lasted  five  months. 

Autopsy,  twenty-four  hours  after  death.  The  body  is  emaciated.  Rigor  mortis 
present.  The  upper  lobe  of  the  right  lung  is  in  the  state  of  gray  hepatization  of  lobar 
pneumonia.  The  lower  lobe  is  edematous.  The  peritoneal  cavity  contains  a  small 
amount  of  reddish,  serous  fluid.  The  {>eritoneum  is  smooth  and  unchanged.  The  liver 
is  markedly  enlarged,  with  a  round,  nodular  tumor  in  the  right  lobe,  and  reaches  about  13 
cm.  below  the  costal  arch.  The  stomach  is  of  normal  size  and  shape,  and  contains  a  small 
amount  of  a  grayish  fluid.  The  mucosa  of  the  entire  fundus  is  softened.  On  the  lesser 
curvature,  2  cm.  from  the  pylorus,  occurs  a  round,  flat  ulcer,  3  cm.  in  diameter.  The 
floor  of  the  ulcer  is  smooth,  reddish  gray,  finely  granulated,  and  there  appear  numerous 
whitish-yellow  points,  varying  in  size  from  a  pinpoint  to  a  pinhead.  Small  drops  of  a 
purulent  fluid  can  be  expressed  from  these,  and  this  fluid  is  seen  to  consist  of  a  granular 
detritus  containing  round-  or  polymorphous  cells  with  large  round  nuclei.  The  bottom  of 
the  ulcer  is  formed  by  the  not  perceptibly  thickened  submucosa,  in  which  occur  small, 
whitish-yellow,  soft  spots.  The  submucosa  is  adherent  to  the  muscularis,  which  is  not 
thickened  (1  mm.).  The  edge  of  the  ulcer  is  flat,  smooth,  and  even,  but  the  mucosa  cover- 
ing it  is  slightly  thickened  (1  to  \]/2  mm.),  freely  movable  on  the  muscular  layer,  since  the 
submucosa  is  not  perceptibly  infiltrated,  but  in  it  are  found  a  few  small,  yellowish-white, 
twisted  strings,  which  are  from  M  to  J^  mm.  in  diameter.  These  are  the  injected  veins. 
On  the  inside  of  the  posterior  wall  of  the  stomach,  about  3  cm.  from  the  ulcer,  are  outstand 
ing,  raised,  branched  strings,  which  in  cut  section  are  .seen  to  be  veins  filled  with  soft,  puru- 
lent masses.  On  the  posterior  surface  of  the  organ,  close  to  the  lesser  curs-ature,  and 
corresponding  to  the  place  of  the  ulcer  on  the  inside,  is  a  mass  of  dendritically  branched 
strings,  which  extend  from  the  slightly  dilated  superior  coronary  vein,  2  to  3  cm.  down  on 
the  posterior  surface  of  the  stomach,  where  they  disappear,  to  become  visible  again  on  the 
inside  of  the  organ  as  the  branched  strings  described  above.  \ATien  the  coronary  vein  is 
slit  open,  the  portal  half  of  it  is  seen  to  be  filled  with  liquid  blood,  and  its  walls  are  un- 
changed    Besides  the  ordinary  corpuscles  found  in  blood,  this  contains  medium-sized 
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round  polymorphous  cells,  having  a  scant,  finely  granular  cytoplasm  and  large  round  nuclei. 
These  cells  are  found  singly  or  in  small  groups. 

In  the  superior  coronary  vein,  just  peripherally  to  the  junction  of  two  larger  branches 
to  the  main  stem,  and  about  in  the  middle  of  the  lesser  curvature,  there  is  found  the 
rounded  end  of  a  soft  white  mass  which  entirely  fills  the  rest  of  the  vein  and  extends  into 
the  branches.  This  white  substance  is  a  soft  tumor  mass  which  is  adherent  to  the  walls 
of  the  vein  and  contains  blood-vessels  visible  to  the  naked  eye.  Microscopically,  the  mass 
consists  of  medium-sized  polymorphous  cells  having  a  finely  granular  but  scant  protoplasm, 
and  large  round  or  oval  nuclei.  These  cells  are  held  by  a  stroma  consisting  almost  ex- 
clusively of  varicose  vessels  and  exceedingly  thin  walls.  The  injected  peripheral  veins 
contain  a  reddish-gray,  purulent  fluid,  with  granular  debris,  indifferent  cells,  and  a  few 
larger  polymorphous  cells  with  distinct  nuclei.  The  portal  vein  is  free  from  thrombi,  and 
contains  normal  liquid  blood  which,  on  microscopic  investigation,  contains  only  the  normal 
elements. 

The  liver  is  markedly  enlarged — it  weighs  3875  grams.  Across  the  lower  portion  of 
the  right  and  left  lobes  of  the  liver  run  constricting  bands.  The  part  of  the  right  lobe  below 
this  band  protrudes  as  a  tumor  the  size  of  a  child's  head  below  the  costal  arch.  The  cor- 
responding part  of  the  left  lobe  forms  a  tumor  as  large  as  a  fist.  Both  these  parts  and  the 
rest  of  the  organ  are  riddled  with  cancerous  tumors,  varying  in  size  up  to  walnut  size,  and 
besides  these  there  occur  four  tumors  larger  than  a  fist.  Where  these  malignant  tumors 
reach  the  surface  they  have  retracted  centers.  They  are  soft  but  non-fluctuating,  and 
their  cut  surface  is  whitish  gray,  and  exudes  an  abundance  of  a  purulent  juice  consisting 
of  detritus  and  medium-sized  round  and  polymorphous  cells.  The  surrounding  liver 
parenchyma  is  opaque  and  soft.  The  vagi  are  normal.  Two  of  the  glands  at  the  lesser 
curvature  are  large  as  nuts,  and  contain  a  soft,  yellowish,  caseous  mass.  The  rest  of  the 
organs  were  normal. 

Microscopic  examination  shows  that  the  mucosa  of  the  corpus  of  the  stomach  is  not 
thickened.  The  cells  of  the  gastric  glands  are  very  granular  in  the  fundi,  but  they  are  not 
separated  from  each  other.  The  epithelium  is  missing  at  the  mouths  of  the  glands.  The 
mucosa  is  slightly  thickened  at  the  edge  of  the  ulcer.  The  fundi  of  the  gastric  glands  are 
not  markedly  dilated,  but  from  the  deep  layer  of  the  mucosa  masses  of  cells  extend  through 
the  muscularis  mucosae,  and  underneath  this  is  a  thin  layer  of  connective  tissue  rich  in 
cells,  containing  large  groups  of  alveoli  filled  with  medium-sized  cells,  which  are  round  or 
polymorphous  in  form  and  12  to  15  micra  in  diameter,  with  round  nuclei  6  micra  in  diam- 
eter. It  is  impossible  to  decide  if  any  of  the  alveoli  are  dilated  veins.  There  are  no  malig- 
nant cells  between  the  bundles  of  muscle-fibers  in  the  muscularis.  On  the  other  hand,  the 
veins  of  this  layer,  which  are  0.8  mm.  in  diameter,  are  filled  with  cancer  tissue,  the  stroma 
of  which  is  formed  from  the  inside  of  the  lumen.  The  walls  of  the  veins,  as  well  as  the 
connective  tissue  outside,  are  free  from  cancerous  growths,  and  the  adventitia  is  free  from 
round-cell  infiltration.  The  walls  of  still  smaller  veins  are  infiltrated  in  places  with  granu- 
lar cells,  9  micra  in  diameter,  which  reach  the  intima.  The  adventitia  of  these  vessels 
contains  in  parts  groups  of  small  round-cells,  and  in  other  places  oval  spaces  filled  with 
larger  granular  cells.  Whether  these  are  alveoli  cut  across  or  simply  lymph-spaces  filled 
with  cancer-cells  cannot  be  determined.  The  stroma  of  the  cancer  mass  in  the  superior 
coronary  vein  springs  from  the  vessel-wall.  Here  and  there  the  intima  of  this  vein  is 
invaded  by  the  malignant  cells,  but  the  media  is  everywhere  free  from  cancer-cells.  The 
stroma  here  is  of  the  same  structure  as  that  in  the  stomach.  The  tumors  of  the  liver  have 
a  delicate  stroma,  forming  alveoli  filled  with  cells,  similar  to  those  of  the  tumor  in  the 
stomach.  Surrounding  these  tumors,  as  a  rule,  is  a  capsule  formed  by  connective  tissue. 
In  some  places  the  alveoli  run  right  against  the  somewhat  degenerated  liver-cells,  which 
do  not  take  any  active  part  in  the  development  of  the  tumor.  The  lymph-glands  contain  a 
markedly  degenerated  carcinomatous  tissue  of  a  structure  similar  to  that  of  the  liver 
tumors. 
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This  case  is  of  interest  partly  because  it,  as  it  were,  forms  the  intro- 
duction to  cancer  of  the  portal  vein,  since  the  malignant  tissue  had 
reached  only  to  the  middle  of  the  superior  coronary  vein,  and  partly 
because  there  is  no  doubt  of  this  having  started  from  cancer  of  the 
stomach,  because  only  the  veins  of  the  part  of  the  stomach  nearest  to  the 
malignant  ulcer  were  involved.  I  shall  briefly  give  the  various  ways  in 
which  cancer  of  the  portal  vein  is  believed  to  originate: 

/.  Primary  Cancer  of  the  Veins. — Cruveilhier  thought  all  cancer 
developed  from  or  was  formed  in  the  venous  capillaries.  This  idea  was 
not  based  upon  actual  observation.  Others,  as  Velpeau*  and  later 
Virchow,t  thought  that  a  thrombus  might  be  changed  into  a  cancer. 
Carswel,  and  later  RoUet,J  believed  that  the  cancerous  cells  were  formed 
in  the  blood.  Sick§  holds  that  cancer  primary  in  the  veins  has  never 
been  seen  and  does  not  exist. 

//.  Secondary  cancer  of  the  veins  has  been  thought  to  originate: 

(a)  By  a  thrombus  being  changed  into  malignant  tissue  by  the  cancer 
cells  springing  from  the  white  cells  and  from  the  young  connective-tissue 
cells  present  in  an  organizing  thrombus  (Virchow  and  Sick). 

(6)  As  a  result  of  phlebitis,  the  product  of  the  inflammation  being 
changed  into  cancerous  tissue  instead  of  pus,  due  to  a  cancer  being 
present  in  the  neighborhood  (Meyer). 

(c)  As  a  metastatic  growth  in  the  adventitia,  when  it  was  not  in 
contact  with  the  primary  malignant  tumor  (Broca). 

{d)  As  a  result  of  cancerous  degeneration  of  the  wall  of  the  vein  as 
far  as  the  malignant  tumor  extended.  This  was  supposed  to  be  produced 
by  the  cancerous  tissue  occluding  the  lumen.  Against  this  is  the  fact 
that  the  walls  of  the  larger  veins  are  never  involved  to  the  extent  of  the 
cancerous  thrombus.  Sick  thought  he  observed  cancer-cells  develop 
from  nuclei  in  the  walls  of  the  venules  in  a  case  where  a  cancer  of  the 
parotid  had  extended  into  the  veins. 

{e)  By  emboli  from  a  cancerous  thrombus.  This  can  be  seen  in  the 
branches  of  the  portal  veins  of  the  liver,  and  has  actually  been  observed 
(Naunyn||)  in  the  smaller  branches  of  the  portal  vein,  and  also  by  me  in  a 
case  to  be  discussed  later. 

(/)  By  penetration  of  the  wall  of  the  vein  by  cells  from  a  cancer  in 
contact  with  it.  This  has  been  observed  and  described  by  Broca,  and 
later  by  many  others,  and  is  often  found  to  occur  in  the  larger  veins. 

There  is  hardly  any  doubt  that  cancer  of  the  veins,  as  a  rule,  if  not 
always,  starts  by  the  walls  of  the  vein  being  broken  into  by  malignant 
cells  from  without.  Sick**  emphasizes  the  point  brought  out  by  Broca 
that  when  a  malignant  tumor  surrounds  the  vein  on  all  sides  the  vessel 
is  usually  pressed  together,  and  obliteration  of  the  lumen  is  the  final 

*  Spaeth:   Loc.  cit.,  p.  444.  t  Virchow's  Archiv,  1847,  vol.  i,  p.  112. 

t  "Seltene  Beobachtimgen  an  einer  Krebskranken,"  Wien.  med.  Wochenschr.,  1862, 
vol.  xxiii. 

§  Beitrage  zur  Lehre  von  Venenkrebs,  Tubingen,  1862. 

II  "  I'eber  die  Entwicklung  der  Leberkrebse,"  Arch,  f .  Anat.  u.  Physiol.,  1866. 

**  Loc.  cit. 
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outcome,  but  when,  on  the  other  hand,  the  tumor-cells  first  reach  one 
side  of  the  vessel,  the  tumor-cells  may  get  time  to  penetrate  the  wall  and 
enter  the  lumen  while  the  circulation  is  still  kept  up,  so  that  there  results 
a  filling  of  the  lumen  by  cancerous  tissue.  When  the  malignant  cells 
have  once  entered  the  lumen,  growth  continues,  both  with  and  against 
the  blood-stream.  The  latter  condition  is  especially  frequent  in  the 
portal  vein.  This  is  due  at  least  partly  to  the  absence  of  valves  in  this 
vein,  since  the  valves  may  interfere  with  the  rapid  extension  of  the 
cancer  by  preventing  parts  of  the  tumor  from  coming  in  touch  with  the 
vessel- wall  peripherally  to  the  occluded  lumen. 

While  the  tumor  mass  is  advancing  through  the  lumen  of  the  vessel, 
adhesions  between  the  tumor  and  the  wall  of  the  vein  always  occur, 
whether  the  growth  is  against  the  current  and  by  thrombosis  or  with  the 
flow  of  blood.  The  vasa  vasorum  form  connections  with  the  vessels  of 
the  tumor  in  a  way  in  which  a  benign  thrombus  undergoes  organization. 
The  connection  of  the  malignant  growth  and  the  vasa  vasorum  was  first 
observed  by  Carswel.  It  is  remarkable  how  very  little  tendency  there 
is  on  part  of  the  malignant  growi:h  to  attack  the  vessel-wall  from  the 
inside,  especially  in  the  larger  veins.  In  the  smaller  portal  veins,  es- 
pecially in  the  liver,  the  walls  are  rapidly  broken  down  from  the  inside. 

Just  how  the  cancer-cells  entered  the  veins  of  the  stomach  in  the  case 
now  under  consideration  is,  as  usual,  impossible  to  demonstrate  directly, 
since  it  is  impossible  to  find  the  point  of  perforation.  The  walls  of  the 
smaller  veins  were  thickened,  but  not  to  any  great  extent  infiltrated  by 
the  carcinomatous  cells.  One  thing  observed  which  might  throw  some 
light  on  this  was  the  fact  that  some  of  the  walls  of  the  smaller  veins,  as, 
for  instance,  the  little  veins  of  the  muscularis,  were  infiltrated  by  cancer- 
cells  near  the  main  tumor  mass,  and  these  might  well  be  cells  in  the  act 
of  breaking  into  the  lumen  from  the  outside,  for  there  occur  in  one  of  the 
small  veins  of  the  muscularis  infiltrating  cells  which  are  at  least  three 
times  the  size  of  the  ordinary  young  connective-tissue  cells  (indifferent 
cells).  These  are  without  doubt  carcinomatous  cells,  and  they  can  be 
seen  to  extend  entirely  through  the  vessel-wall.  This  lymph-vessel 
would  in  this  case  have  been  filled  with  malignant  cells,  and  it  is  possible 
that  these  might  break  through  the  lymphatic  walls  and  then  into  the 
wall  of  the  vein,  and  finally  through  this  into  the  lumen. 

In  the  edge  of  the  ulcer  were  veins  less  than  1  mm.  in  diameter,  which 
were  filled  with  cancer-cells  surrounded  by  a  distinct  stroma.  Such 
small  veins  are  easily  overlooked,  especially  when  only  a  few  are  present 
in  a  large  tumor.  But  even  one  single  vein  of  this  type  is  sufficient  to 
explain  metastasis  in  the  liver  if  found  at  a  time  when  the  circulation  is 
uninterrupted.  The  flow  of  blood  through  the  vein  may  be  stopped  at 
a  later  date  by  the  formation  of  a  thrombus  or  by  the  tumor  compressing 
the  lumen.  When  such  is  the  case,  cancer  of  the  veins  is  not  observed, 
since  the  malignant  cells  have  not  invaded  the  larger  veins.  Neverthe- 
less, malignant  emboli  have  reached  the  liver  and  developed  into  secon- 
dary tumors  there.  Sometimes  these  are  very  large,  and  this  may  be 
explained  by  assuming  that  they  developed  from  emboli  starting  in  such 
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small  veins,  which  later  on  were  obliterated.  Furthermore,  it  sometimes 
happens  that  the  liver  is  the  site  of  two  distinct  sizes  of  secondary  tumors. 
That  is,  part  of  them  are  large  and  are  older  than  others  which  are  much 
smaller  and  more  recent,  suggesting  that  they  originated  from  cancer- 
cells  breaking  into  small  veins  at  different  periods. 

This  case  is  also  of  interest  in  that  it  shows  that  cancer  may  grow 
into  the  smaller  veins  of  the  mucosa  and  submucosa,  for  even  if  the  in- 
volved vein  in  the  muscularis  had  not  suggested  this,  and  the  infiltration 
into  its  wall  could  be  regarded  as  secondary  or  as  coming  from  cancer  in 
the  veins,  still,  from  the  nature  and  extent  of  the  cancer  in  the  stomach, 
it  is  certain  that  the  smaller  veins  in  this  case  gave  rise  to  the  cancer  of 
the  veins,  for  there  was  not  the  slightest  sign  of  infiltration  either  in  the 
muscularis  or  in  the  serosa,  and  the  enlarged  lymph-nodes  of  the  lesser 
curvature  were  several  millimeters  distant  from  the  superior  coronary 
vein,  and  lay  nearest  to  the  central  part  of  it,  which  was  not  involved. 
Therefore,  nothing  found  in  this  case  is  against  assuming  that  the  cancer 
in  the  veins  developed  in  the  following  way:  Cells  from  the  primary 
tumor  broke  into  one  or  more  of  the  veins  in  the  submucosa,  grew  along 
the  lumina  into  the  superior  coronary  vein,  and  then  extended  down  into 
its  other  branches  in  the  stomach.  Such  a  mode  of  development  is 
analogous  to  the  usual  thrombus  formation,  and  it  is  not  improbable 
that  the  advance  of  the  cancer  against  the  blood-stream  was  preceded 
by  the  formation  of  benign  thrombi  into  which  the  malignant  cells  then 
grew. 

It  appears  more  plausible  to  me  to  assume  that  the  cancer-cells  first 
extended  into  the  coronary  vein,  and  then  back  into  its  branches,  than 
that  the  extension  took  place  by  anastomosing  vessels  between  the 
branches,  although  both  modes  of  extension  are  possible,  and  definite 
proofs  for  or  against  either  way  cannot  be  obtained.  But  this  is  of 
secondary  importance  in  the  face  of  the  established  fact  that  the  cancer 
originated  in  the  gastric  tumor,  broke  into  the  smaller  veins  around  it, 
and  from  these  developed  along  their  lumina  into  the  larger  veins. 
There  is  no  case  in  the  literature  establishing  this  relation  in  the  portal 
system.  In  the  greater  circulation,  on  the  other  hand,  analogous  cases 
occur — for  instance,  a  very  instructive  case  by  Wettergren.*  He  found 
cancer  of  the  testicle  which  had  broken  into  the  veins  of  the  pampiniform 
plexus,  and  from  there  into  the  spermatic  vein.  From  this  point  the 
cancer-cells  had  grown  into  a  small  branch  which  did  not  drain  the  af- 
fected testicle.     Hence  the  cancer  did  not  grow  against  the  blood-stream. 

The  type  of  cancer  was  in  my  case,  as  well  as  in  that  of  Spaeth, 
medullary  carcinoma.  As  far  as  I  know,  similar  conditions  have  not 
been  observed  before  in  cylinder-cancroids,t  but  that  it  can  occur  will 
be  plain  from  the  following  case,  which  Professor  Reisz  generously  has 
turned  over  to  me  for  publication : 

I*  Nord.  med.  Arkiv,  1872,  vol.  iv. 
t  Broca:  Traite  des  tumeurs,  Paris,  1866,  p.  214,  holds  that  epithelioma  had  not  been 
seen  to  break  into  veins  up  to  1866. 
; 
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Case  XXV. — Cylinder-cancroid  in  the  stomach;  large  .superficial,  flat,  villous  ulcerated 
tumor  on  the  anterior  surface  of  the  stomach  at  the  lesser  curvature.  Malignant  thrombosis; 
cylinder-cancroid  in  the  superior  coronary  vein  and  its  branches,  also  in  the  portal  vein.  The 
thrombo.sis  is  continuous  into  the  superior  mesenteric  vein  and  into  the  splenic  vein.  Marantic 
thrombosis  of  the  inferior  rena  cava.  Multiple  tumors — cylinder-cancroids — in  the  liver. 
Ascites. 

P.  Hansen,  age  fifty-three,  foreman,  had  suffered  from  constipation  and  gastralgia 
for  two  months.  He  entered  the  hospital  February  23,  1871.  Inspection  showed  the 
veins  of  the  lower  abdomen  to  be  distended.  On  palpation  the  liver  was  felt  to  be  large 
and  to  have  an  irregular  surface.  He  continued  to  lose  flesh  and  to  have  pains  in  the 
stomach,  but  he  never  vomited.  Toward  the  last  he  began  to  cough  and  have  bloody 
expectoration.  Death  occurred  on  March  3,  1871,  about  eleven  weeks  after  the  first 
appearance  of  symptoms. 

Autopsy  by  Professor  Reisz,  ten  hours  after  death.  The  body  is  emaciated.  Both 
lungs  contain  large  infarcts,  and  in  the  branches  of  the  pulmonary  artery  are  found  dis- 
colored emboli  corresponding  to  the  infarcts  in  the  lungs.  The  abdominal  cavity  contains 
6000  c.c.  of  a  bloody,  serous  liquid.  The  peritoneum  is  pale.  The  liver  is  enlarged,  weighs 
4000  grams,  and  extends  2  to  3  cm.  below  the  costal  arch.  On  the  surface  of  the  organ,  to 
the  right  of  the  suspensory  ligament,  are  seen  several  tumors  about  7  cm.  in  diameter.  A 
similar  growth  occurs  in  the  left  lobe,  and  a  number  of  smaller  nodules  occur  p.ii  tly  around 
these  larger  growths,  and  partly  some  distance  away  from  them.  The  liver  parenchyma 
also  contains  similar  tumors,  which  are  more  numerous  and  larger  in  the  right  lobe.  There 
are  no  adhesions  between  the  liver  and  the  stomach.  When  the  liver  is  lifted  out  of  the 
abdominal  cavity,  a  walnut-sized  tumor  is  seen  near  the  cardia.  The  stomach  is  dis- 
tended with  gas.  On  its  anterior  surface,  at  the  lesser  curvature,  is  a  mass  of  outstanding 
veins  which  extend  5  to  G  cm.  over  the  anterior  and  posterior  walls.  The  lesser  curvature, 
therefore,  is  surrounded  by  a  mass  of  dilated  veins  which  radiate  over  both  anterior  and 
posterior  walls  like  a  caput  medusae. 

The  veins  have  a  yellowish  color  and  are  firm  to  touch.  They  appear  as  if  they  had 
been  injected  by  some  substance;  their  walls  are  also  thickened,  and  in  case  of  the  smaller 
veins,  the  walls  are  studded  with  small,  yellowish  nodules  resembling  the  dilated  lymph- 
vessels  found  in  the  mesentery  and  on  the  serous  surface  of  the  intestines  in  cases  of  tu- 
berculosis of  the  intestines.  The  portal  vein  at  the  hilum  of  the  liver  is  dilated  and 
contains  a  mass  similar  to  bone-marrow.  The  veins  of  the  stomach  contain  similar 
masses.  The  mucosa  of  the  stomach  is  pale.  A  flat,  slightly  prominent  tumor  is  seen 
on  the  lesser  curvature.  It  has  a  villous  surface,  on  which  are  numerous  superficial 
ulcers.  In  some  places  soft  cylindric  masses  can  be  expressed  from  the  veins  of  the  new- 
growth.  In  the  mucosa  and  submucosa,  at  the  periphery  of  the  tumors,  are  found  several 
smaller  tumors  of  different  sizes.  On  the  inner  surface  of  the  organ  occur  masses  of  veins 
similar  to  those  described  on  the  outside.  These  are  continuations  of  the  former.  The 
splenic  vein  is  filled  by  a  mixed  thrombus,  which  is  continuous  into  the  superior  mesenteric 
vein  and  extends  into  the  portal  vein,  where  it  becomes  paler  and  resembles  more  the  bone- 
marrow.  Hence  the  following  veins  are  filled  with  malignant  cells :  Veins  which  run  toward 
the  lesser  curvature,  including  the  veins  from  the  tumor;  the  superior  coronary  vein,  which 
has  a  diameter  of  5  mm.,  and  even  reaches  a  thickness  of  1  cm.  where  it  empties  into  the 
portal,  which  is  also  distended.  The  thrombus  in  the  upper  part  of  the  superior  mesentery 
and  the  splenic  veins  is  benign.  At  the  bifurcation  of  the  inferior  vena  cava  there  also 
occur  old  firm  thrombi.     The  rest  of  the  organs  are  free  from  metastasis. 

Microscopically,  the  soft  plugs  expressed  from  the  small  veins  in  the  stomach  have 
the  structure  of  a  cylinder-cancroid,  partly  degenerated.  The  main  tumor  itself  is  a 
typical  cylinder-cancroid,  as  are  the  malignant  thrombi  and  the  secondary  tumors  in  the 
liver. 
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As  far  as  the  development  of  cancer  of  the  veins  goes,  this  case, 
without  doubt,  represents  a  complete  analogy  to  the  case  preceding  it. 
Here  too  occurred  veins  in  the  primary  tumor  filled  by  malignant  cells, 
and  that  the  tumor  was  the  source  of  these  cells  is  highly  probable,  al- 
though it  cannot  be  definitely  proved,  because  the  malignant  thrombi 
might  have  originated  in  the  large  tumor  near  the  cardia  and  broken  into 
the  superior  coronary  vein.  Such  a  process  could  not  be  definitely  shown. 
That  the  tumor  masses  extended  from  the  superior  coronary  into  the 
portal  and  did  not  originate  in  the  latter  is  evident  from  the  fact  that 
the  portal  tributaries  below  the  coronary  vein  were  free  from  carcinoma 
and  only  contained  benign  thrombi. 

(6)  Cases  in  wtiich  the  Cancer  Masses  Grew  into  the  Veins 
FROM  Secondary  Tumors  at  the  Lesser  Curvature 

Case  XXVI. — Mixed  tumor  of  the  stomach.  Greater  part  consists  of  medullary  carci- 
noma with  medium-sized  round-cells;  few  alveoli  made  up  of  columnar  cells.  Large,  ulcer- 
ated, semisolid  tumor  in  the  pyloric  end.  No  stenosis.  Chronic  catarrh  with  atrophy  of  the 
gastric  mucosa.  Malignant  thrombosis  of  the  superior  coronary  vein.  The  malignant  throm- 
bus protrudes  slightly  into  the  portal  vein.  Groups  of  cancer-cells  in  the  portal  blood.  Malig- 
nant thrombi  of  the  smaller  branches  of  the  portal.  Multiple  medullary  carcinoma  of  the  liver. 
Few  larger  tumors  in  the  liver.  Medullary  carcinoma  of  the  retroperitoneal  glands.  Cancer- 
ous infiltration  of  both  vagi.  Croupous  pneumonia  of  the  lower  lobes  of  both  lungs.  Paren- 
chymatous nephritis  in  second  stage.     Anasarca  of  the  lower  extremities. 

Hansine  Hartwig,  age  sixty-three,  married.  Family  history  negative.  For  six 
months  she  suffered  from  severe  pains  in  the  right  hypochondrium,  and  later  also  in  the 
epigastrium  and  left  hypochondrium.  She  also  had  nausea  and  vomiting  immediately 
after  meals.  She  gradually  lost  flesh  and  strength,  and  was  forced  to  go  to  bed  for  about 
a  half  month  before  she  entered  the  hospital,  on  the  fourth  of  December,  1872.  She  was 
pale  and  emaciated.  An  irregular  tender  tumor  was  felt  in  the  abdomen,  extending  from 
the  right  hypochondrium  into  the  epigastrium  and  over  into  the  left  hypochondrium  (the 
liver).  She  had  violent  exacerbation  of  pain,  which  could  not  be  eased  by  opiates,  and 
was  most  intense  in  the  hypochondria  and  in  the  epigastrium,  but  radiated  from  these 
points  over  the  entire  abdomen.  The  vomit  never  contained  blood.  During  the  last 
month  the  pains  decreased  considerably  and  were  absent  for  days  at  a  time.  They  could 
not  be  controlled  by  narcotics.  Toward  the  last  edema  appeared  in  both  lower  extremi- 
ties and  albuminuria.  She  died  March  23,  1873,  about  eight  months  after  the  appearance 
of  symptoms. 

Autopsy,  thirty-six  hours  after  death.  The  peritoneal  cavity  is  free  from  fluid.  The 
liver  reaches  4  to  6  cm.  below  the  costal  arch.  Between  the  colon  and  the  abdominal 
wall  on  one  side,  and  the  mesentery,  on  the  other,  are  cord-like  adhesions,  and  the  gastro- 
colic ligament  is  thickened  and  retracted,  but  there  are  malignant  nodules  on  the  peri- 
toneum. Below  the  left  lobe  of  the  liver  is  a  tumor  as  large  as  an  adult  fist.  This  is  the 
enlarged  pyloric  end  of  the  stomach  which  is  firmly  adherent  to  the  liver,  and  on  its  peri- 
toneal surface  occur  small  tumors  which  are  flat  and  of  a  white  color.  Between  them  are 
injected  lymph-vessels.  The  stomach  is  not  enlarged,  but  rather  decreased  in  size.  In 
the  pyloric  end  is  a  large  malignant  ulcer,  8  cm.  wide  and  8  cm.  in  height,  beginning  1  cm. 
from  the  sphincter.  The  ulcer  is  situated  on  the  posterior  wall,  but  does  not  extend  com- 
pletely around  the  pylorus.  The  ulcer  has  highly  infiltrated  edges,  which  are  very  ir- 
regular and  semisolid.  Its  cut  surface  is  grayish  white,  and  a  purulent  fluid  can  be  ex- 
pressed from  it.  Along  the  lesser  curvature  in  the  submucosa  are  found  numerous  movable 
tumors,  varying  in  size  from  a  hempseed  to  that  of  a  pea.     The  rest  of  the  mucosa  is  slate 
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colored,  but  thin,  and  its  veins  are  somewhat  dilated.     The  mucous  membrane  of  the  duo- 
denum is  slightly  pigmented,  but  otherwise  unchanged. 

The  posterior  wall  of  the  stomach  and  the  half  of  the  lesser  curvature  facing  the  cardia 
are  grown  together  into  a  conglomerate  mass  of  hen's-egg-sized  tumors,  which  surround 
the  inferior  vena  cava  and  the  aorta.  On  the  right  posterior  vagus,  behind  the  cardia, 
where  the  nerve  passes  into  the  tumors,  is  found  a  firm,  spool-shaped  tumor,  2  cm.  long 
and  4  to  5  cm.  in  width.  A  larger  branch  of  the  anterior  vagus  is  seen  to  end  as  a  similarly 
shaped,  firm  tumor,  connected  with  the  tumors  in  the  stomach.  The  hepaticoduodenal 
ligament  is  retracted,  and  the  pyloric  end  is  firmly  adherent  to  the  posterior  surface  of 
the  left  lobe  of  the  liver.  There  are  hen's-egg-sized  tumors  in  the  hepatic  hilum.  In  the 
portal  vein,  immediately  behind  and  above  the  pancreas,  is  a  carcinomatous  tumor  as 


Fig.  g. — I,  Esophagus  from  behind;  2,  stomach  from  behind:  3,  club-shaped  neuroma  on  posterior  vagus 
at  Its  entrance  into  4,  tumor  mass  on  posterior  surface  of  stomach;  s,  aorta;  6,  inferior  vena  cava;  7,  superior 
coronary  vein  filled  with  tumor  mass,  which  projects  into  8,  portal  vein. 


large  as  a  nut.  This  forms  the  mushroom-shaped  end  of  a  malignant  thrombus  that  fills 
the  left  coronary  vein  from  the  stomach  and  extends  into  the  portal  vein.  The  malignant 
thrombus  can  be  followed  to  the  tumor  on  the  lesser  curvature,  where  the  vein  is  lost  in 
the  tumor  mass. 

The  liver  is  markedly  enlarged.  In  both  lobes  occur  numerous  nodules,  varying  in 
size  from  a  pinhead  to  that  of  a  nut.  In  addition  to  these  the  right  lobe  contains  three 
tumors  as  large  as  a  goose-egg,  and  the  left  lobe  one  the  size  of  an  adult  fist,  situated  at  the 
point  where  the  pyloric  end  is  adherent  to  the  liver.  Between  the  smaller  tumors  on  the 
surface  are  seen,  in  a  few  places,  injected  branches  of  the  portal  vein.  In  cross-section 
none  of  the  larger  branches  of  the  vein  are  involved,  but  from  the  smaller  branches  (3^  mm. 
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in  diameter)  small  white  cylindric  plugs  are  expressed,  and  where  these  veins  empty  into 
the  larger,  are  found  button-like  ends  of  the  malignant  thrombi  in  the  small  veins.  The 
glands  along  the  esophagus  are  not  involved,  and  the  rest  of  the  body  is  free  from  metas- 
tasis. Microscopically,  the  white  juice  expressed  from  the  cut  surface  consists  of  detritus, 
fat-globules,  granular  pieces  of  round-cells,  and  flat,  round,  medium-sized  cells  having 
large  round  nuclei.  The  thrombi  in  the  portal  branches  consist  of  similar  elements  mixed 
with  blood-cells.  The  portal  blood  is  of  normal  color,  but  contains  numerous  cells, 
partly  isolated  and  partly  collected  into  groups.  These  are  large,  granular  round-cells 
which  have  sharply  circumscribed  nuclei.  The  blood  of  the  hepatic  vein  is  free  from 
cancer-cells. 

Microscopic  structure:  The  slate-colored  mucosa  is  atrophied,  only  0.3  mm.  in  thick- 
ness. The  glands  are  scant;  only  here  and  there  occurs  a  gland  fundus  of  normal  size, 
filled  with  a  granular  mass.  The  edge  of  the  ulcer  in  the  stomach  is  lined  with  a  macer- 
ated mucosa,  and  it  consists  of  a  highly  granular  stroma  containing  groups  of  small  alveoli 
filled  with  medium-sized  round  nuclei.  A  few  of  the  alveoli  are  covered  with  a  layer  of 
short  cylindric  cells.  The  swollen  parts  of  the  vagus  consist  of  a  tumor  mass  made  up 
partly  of  groups  of  polymorphous,  medium-sized  cells,  which  penetrate  between  the  nerve- 
fibers;  part  of  the  structure  is  made  up  of  cancer  tissue  with  a  distinct  alveolar  stroma. 
In  places  in  this  mass  the  nerve-fibers  are  separated;  nearly  all  are  finely  granulated.  The 
nerve-stem  above  the  infiltrated  portion  shows  practically  no  degeneration.  The  tumor 
mass  in  the  coronary  veins  is  also  medullary  carcinoma,  as  are  also  the  nodules  in  the  liver. 

The  malignant  involvement  of  the  vagi  will  be  taken  up  in  detail 
later;  for  this  reason  I  shall  pass  it  by  here. 

It  is  of  interest  to  know  that  in  this  case  the  malignant  cells  were  seen 
in  the  act  of  growing  into  the  stem  of  the  portal  vein,  which  was  still 
patent.  Hence  there  was  neither  ascites  nor  splenic  tumor.  There  is 
no  doubt  that  if  the  lobar  pneumonia  had  not  carried  the  patient  away, 
the  tumor  mass  would  have  occluded  the  portal  vein  and  finally  grown 
up  around  it  to  such  an  extent  that  it  would  have  been  impossible  to 
prove  that  the  cancer  originated  from  the  portal  vein.  For  this  reason 
the  case  offers  valuable  proof  for  the  idea  that  when  cancer  of  the  portal 
vein  and  of  the  stomach  are  present  simultaneously,  and  when  there  is 
no  cancer  of  the  veins  of  the  stomach,  the  cancer  may  have  spread 
in  the  usual  way  from  the  coronary  vein  into  the  portal.  From  the 
malignant  thrombus  protruding  into  the  vein,  masses  of  malignant  cells 
were  continually  being  washed  into  the  portal  vein,  as  was  proved  by 
the  content  of  the  portal  blood.  These  malignant  emboli  occluded  the 
smaller  branches  of  the  portal,  which  appeared  as  injected  veins  on  the 
surface  of  the  liver,  and  contained  thrombi  protruding  into  the  larger 
veins. 

At  first  the  tumors  in  the  liver  have  a  characteristic  grouping  which 
Meyer  considered  a  sign  of  phlebitis,  because  of  their  similarity  to  be- 
ginning abscesses  in  pylephlebitis.  But  this  form  is  also  found  as  the 
initial  stage  of  metastatic  abscesses,  and  will  be  found  in  any  degenerated 
process  originating  in  the  smaller  vessels. 

The  following  case  is  completely  analogous  to  the  previous  one,  so 
far  as  the  origin  and  development  of  cancer  of  the  vein  go,  and  shows  in 
addition  that  malignant  emboli  may  become  adherent  to  the  large 
branches  of  the  portal  vein : 
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Case  XXVIT. — " Cylinder-cnncroid"  in  the  pyloric  end,  with  stenosis.  Medullary 
carcinoma  in  the  superior  coronary  twin,  the  portal  vein,  the  liver,  and  in  the  pouch  of  Douglas- 
Polyp  and  fibroma  of  the  uterus.  Left  suppurative  oophoritis.  Thrombosis  of  the  crural  and 
the  uterine  veins.     Pachymeningitis  interna. 

Oline  Nielson,  age  fifty-one,  seamstress.  Autopsy,  twenty-four  hours  after  death. 
The  abdominal  cavity  contains  about  100  c.c.  of  a  clear  serous  fluid.  The  peritoneum  is 
to  a  slight  extent  diffusely  thickened,  but  otherwise  unchanged,  with  the  exception  of  a 
soft  tumor  at  the  bottom  of  the  pouch  of  Douglas,  the  size  of  a  walnut.  In  the  neighbor- 
hood of  this  tumor  occur  a  number  of  small,  flat  tumors,  similar  in  appearance  to  the  larger. 
The  stomach  scarcely  holds  1500  c.c.  of  fluid.  On  the  posterior  wall  of  the  pyloric  end  of 
the  stomach  is  a  malignant  ulcer,  5  cm.  in  length,  which  extends  partly  around  the  pylorus, 
leaving  a  narrow  belt  on  the  anterior  wall  free  from  infiltration.  The  bottom  of  the  ulcer 
is  rather  smooth,  and  consists  of  infiltrated  muscularis.  The  edges  of  the  ulcer  are  dis- 
tinctly raised  and  uneven,  and  are  made  by  a  cancerous  infiltration  of  the  submucosa  and 
the  muscularis.  The  cut  surface  of  the  edge  is  soft  and  contains  white  areas.  It  gives  a 
large  amount  of  whitish  fluid  on  pressure.  The  infiltration  extends  more  than  1  cm.  down 
into  the  duodenum,  but  there  are  no  visible  lymph- vessels  in  the  villi  or  the  submucosa. 
The  lesser  peritoneal  cavity  is  filled  with  a  soft,  nearly  liquid,  brownish-red  cancer  mass» 
in  which  occur  numerous  ecchymo.ses. 

The  tumor  seems  to  have  arisen  from  the  retroperitoneal  glands,  and  is  adherent  to 
the  small  curvature  and  posterior  wall  of  the  stomach.  In  the  portal  vein,  where  it  passes 
in  front  of  the  pancreas,  is  an  adherent  coagulura  2  cm.  in  length,  containing  white  masses; 
a  little  higher  up,  in  the  hilus  of  the  liver,  the  portal  vein  contains  a  yellowish-white,  soft, 
adherent  cancer  mass,  3  cm.  long  and  5  mm.  in  thickness,  which  continues  into  the  branch 
to  the  right  lobe,  the  ramifications  of  which  appear  as  if  injected  with  a  cancer  mass. 

The  liver  is  somewhat  enlarged;  on  the  surface  are  found  numerous  somewhat  promi- 
nent, often  rounded  nodules,  varying  in  size  up  to  that  of  an  orange;  they  lie  in  groups 
closely  together  and  are  quite  soft.  In  the  smaller  branches  of  the  portal  v^in  are  found 
numerous  small  emboli  which  look  just  like  the  contents  of  the  tumors.  Along  the  ab- 
dominal aorta  the  retroperitoneal  glands  are  infiltrated  with  cancer.  The  tumor  in  the 
stomach  is  a  "cylinder-cancroid."  The  tumors  in  the  liver  and  the  fossae  of  Douglas  are 
medullary  carcinomata.  The  tumor  masses  in  the  portal  vein  are  also  medullary  carcino- 
mata,  the  stroma  arising  from  the  inner  wall  of  the  vessel.  The  most  peripheral  mass  in 
the  main  branch  of  the  portal  vein  lies  opposite  the  entrance  of  the  coronary  vein  of  the 
stomach;  this  vein  is  filled  with  cancerous  material  up  to  within  1  cm.  of  the  entrance,  and 
disappears  in  the  tumor  mass  at  the  small  curvature.  In  the  smaller  branches  of  the  portal 
vein  are  cancer-cells  of  the  same  size  and  appearance  as  the  cells  in  the  tumors. 

In  this  case  the  closure  of  the  portal  vein  was  partial,  and  conse- 
quently there  was  neither  ascites  nor  splenic  tumor.  The  tumor  in  the 
portal  vein,  as  well  as  the  other  metastases,  were  medullary  carcinoma, 
while  the  tumor  of  the  stomach  was  "cylinder-cancroid."  As  already 
mentioned,  this  condition  is  found  not  unusually  in  these  forms  of  tumors. 

The  third  and  last  of  this  series  of  cases  of  cancer  in  the  portal  vein 
is  of  especial  interest,  because  cancerous  growth  extended  clear  out  into 
the  small  superficial  branches,  the  relation  of  which  to  the  secondary 
tumors  in  the  liver  was  visible  with  the  naked  eye. 

Case  XXVIII. — Mixed  tumor,  predominatingly  "cylinder-cancroid."  Medium-sized, 
ulcerated  tumor  in  ike  pyloric  end,  near  the  small  curvature.  Erosion  of  the  right  superior 
coronary  artery,  with  profuse  hemorrhage.  Rtipture  into  the  peritoneal  cavity  and  peritonitis. 
Cancerous  thrombosis  in  the  superior  coronary  vein,  from  which  the  cancer  extends  into  the 
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main  stem  of  the  portal  vein,  into  the  splenic  vein,  and  into  the  branches  of  the  portal  vein, 
passing  to  the  right  lobe  of  the  liver.  Multiple  tumors  of  the  liver.  Single  cylindric  epithelial 
cells. 

Maria  Kohler,  age  forty,  married.  Autopsy  twenty-four  hours  after  death.  The 
l)ody  is  well  nourished.  Rigor  mortis  present.  The  superficial  veins  of  both  legs  are  some- 
what varicose,  and  the  right  long  saphenous  is  varicose  throughout  its  entire  length.  The 
peritoneal  cavity  contains  1000  c.c.  of  fluid,  in  which  are  yellowish,  flocculent  masses. 
Purulent  material  can  be  scraped  from  the  parietal  and  visceral  peritoneal  surface.  On 
the  anterior  wall  of  the  stomach,  near  the  lesser  curvature,  and  5  cm.  from  the  pylorus,  is 
a  pea-sized  perforation  through  which  the  contents  of  the  stomach  exude.  The  stomach  is 
contracted,  but  not  enlarged.  The  pyloric  end  is  firm  and  infiltrated,  and  between  the 
lesser  curvature  and  the  hepatic  hilum  is  a  mass  of  firm  tumors  to  which  the  lesser  curvature 
is  adherent.  The  fundus  and  the  body  of  the  stomach  are  normal  in  shape  and  size.  In 
the  pyloric  end,  which  is  not  noticeably  narrowed,  near  the  lesser  curvature,  is  a  round, 
flat  ulcer,  which  is  6  cm.  in  diameter,  and  has  a  firm,  infiltrated,  wavy  edge,  5  to  7  mm.  in 
thickness,  which  arises  perpendicularly  from  the  bottom  of  the  ulcer.  The  ulcer  is  firm, 
somewhat  uneven,  and  of  a  grayish-white  color;  in  the  center  occurs  what  appears  to  be 
the  lumen  of  an  artery,  cut  across  obliquely,  which  is  about  1  mm.  in  diameter,  and  through 
it  a  sound  can  be  passed  7  cm.  up  into  the  hepatic  artery.  The  ulcer  extends  to  within 
1  cm.  from  the  pyloric  sphincter,  and  right  below,  in  the  submucosa  of  the  duodenum,  is  a 
flat  nodule.  The  mucosa  of  the  stomach  is  diffusely  thickened  and  thrown  into  grayish, 
non-transparent  folds,  but  it  is  free  from  cancerous  growth. 

In  cross-section  of  the  edge  of  the  ulcer  there  is  found  in  the  submucosa  a  white,  semi- 
solid, thick  ring  of  cancerous  tissue;  the  cut  surface  is  smooth;  from  it  can  be  scraped  a 
milky  juice  consisting  of  granular  columnar  cells,  pieces  of  cells,  fat-globules,  debris,  and 
a  few  individual  flat  cells.  In  the  center  of  the  ulcer  occurs  the  perforation  already  men- 
tioned, which  has  smooth  edges.  The  pancreas  is  enlarged,  especially  its  head,  and  be- 
tween the  lobules  of  its  parenchyma  occur  white  spots  from  which  soft  white  plugs,  con- 
sisting of  columnar  cells,  can  be  expressed.  These  spots  are  malignant  thrombi  in  the 
veins  of  the  organ,  and  have  originated  from  a  single  large  thrombus  occluding  the  splenic 
vein,  and  extending  into  the  portal  vein,  which  is  enormously  dilated,  and  forms  a  sac  2  to 
3  cm.  in  thickness,  filled  with  a  brain-like  cancerous  mass.  This  extends  only  1  cm. 
below  the  splenic  vein,  but  runs  up  into  the  hilum  of  the  liver  and  into  the  right  lobe  of 
this  organ.  The  larger  branches  of  the  portal  in  this  lobe  are  entirely  occluded  by 
malignant  cells.  But  the  cancerous  mass  does  not  extend  as  a  continuous  thrombus  into 
the  branches  of  the  left  lobe.  In  this  lobe  are  two  small  masses  lying  loose  in  branches  of 
the  portal  vein. 

From  the  smaller  veins  can  be  expressed  a  thin,  reddish,  serous  fluid,  consisting  of  red 
and  white  cells  mixed  with  numerous  columnar  cells,  which  occur  either  singly  or  in  groups. 
The  liver  is  slightly  enlarged.  On  the  surface  of  the  right  lobe  is  one  whitish-gray,  soft 
tumor,  the  size  of  a  hen's  egg,  and  four  as  large  as  walnuts.  These  are  somewhat  sunken  in 
the  center  and  semifluctuating.  Surrounding  them  occur  numerous  whitish-gray,  slightly 
prominent,  star-shaped  spots,  about  as  large  as  peas,  and  from  these  extends  a  white, 
injected  network  of  veins,  which  runs  underneath  the  superficial  lymph-vessels.  This 
network  is  formed  by  the  peripheral  branches  of  the  portal  vein,  which  in  cut  section  are 
seen  to  be  dilated  to  twice  their  normal  size,  and  everywhere  filled  with  cancerous  masses. 
The  blood  in  the  hepatic  vein  is  thin,  light  red,  and  of  a  serous  character.  Besides  the 
normal  contents,  in  the  usual  proportion,  it  contains  a  few  individual  columnar  cells.  The 
retroperitoneal  glands,  the  vagi,  and  the  thoracic  duct  are  unchanged.  The  spleen  is 
markedly  enlarged,  and  measures  16  cm.  in  length,  20  cm.  in  width.  The  splenic  pulp  is 
firm,  tenacious,  of  a  chocolate  color,  and  free  from  metastasis.  The  lower  lobes  of  both 
lungs  are  somewhat  edematous.     The  heart  is  normal. 

Microscopically,  the  mucosa  of  the  fundus  of  the  stomach  is  0.8  mm.  in  thickness; 
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the  glands  are  distinct,  and  the  nuclei  of  the  cells  are  visible  without  the  addition  of  acetic- 
acid.     The  mucosa  on  the  edge  of  the  ulcer  is  not  villous. 

Some  of  the  glands  are  4  or  5  times  their  normal  size,  but  cannot  be  traced  through 
the  muscularis  mucosae.  This  is  markedly  infiltrated  with  small  round-cells,  and  the 
tumor  mass  in  the  mucosa  contains  similar  larger  cavities,  i.  e.,  alveoli,  which  are  arranged 
in  groups  and  lined  with  columnar  cells,  and  usually  filled  with  granular  detritus.  There 
are  a  few  individual  alveoli  filled  with  round-cells.  The  bottom  of  the  ulcer  is  formed  by  a 
firm  white  connective  tissue,  in  which  occur  a  few  alveoli  lined  with  round-cells.  These  as 
well  as  the  stroma  are  finely  granular  toward  the  center  of  the  ulcer.  The  lymph-glands 
contain  groups  of  alveoli,  some  of  which  are  lined  with  columnar,  others  with  round-cells. 

The  tumor  mass  in  the  portal  vein  is  very  soft  and  is  difficult  to  harden  in  chromic- 
acid  solution.  It  can  plainly  be  seen  to  have  originated  from  a  similar  mass  in  the  superior 
coronary  vein,  because  bundles  of  stroma  extend  into  the  tumor  in  the  portal  vein  and  up 
toward  the  liver  and  down  into  the  mesenteric  vein.  The  coronary  vein  can  be  traced 
only  1  cm.  toward  the  pylorus,  at  which  point  it  is  taken  up  and  destroyed  by  the  tumor 
at  the  lesser  curvature.  The  structure  of  the  malignant  growth  in  the  'vein  consists  of  a 
granular,  often  degenerated  stroma  of  connective  tissue,  in  which  occur  larger  alveoli  lined 
with  columnar  cells,  and  smaller  ones  containing  polymorphous  cells.  There  are  no  can- 
cerous cells  in  the  walls  of  the  portal  vein.  The  smaller  branches  of  the  portal  contain 
the  same  kind  of  tumor-cells,  and  a  stroma  springing  from  the  wall  of  the  vessels,  in  the 
external  coat  of  which  there  is  often  round-cell  infiltration,  but  no  tumor-cells.  In  a  few 
places  the  vessel- walls  are  thick,  because  of  the  round-cell  infiltration;  in  other  places 
they  are  thin,  and  their  individual  coats  cannot  be  distinguished  from  the  layer  of  con- 
nective tissue  which  is  often  present  between  the  liver  masses  and  the  parenchyma.  In 
the  minute  veins  are  also  cylindric  carcinomatous  growths  with  stroma  from  the  walls. 
The  stroma  originates  from  a  broader  basis,  into  which  the  nuclei  of  the  vessel- walls  extend. 

The  walls  of  many  of  the  smaller  veins  are  destroyed,  and  the  cancer  mass  has  ex- 
tended into  the  liver  parenchyma.  The  smallest  branches  of  the  portal  contain  finely 
granular,  degenerated,  benign  thrombi.  Acute  interstitial  hepatitis  is  present  everywhere 
in  this  part  of  the  liver,  and  thick  bundles  of  the  connective  tissue,  rich  in  small  round- 
cells,  occur  between  the  acini.  The  tumors  in  the  liver  are  cylindric  carcinomata,  con- 
taining smaller  and  larger  irregular  groups  of  alveoli.  The  liver  parenchyma  is  soft, 
markedly  degenerated,  and  difficult  to  harden.  The  tumors  are  surrounded  by  layers  of 
connective  tissue,  outside  of  which  the  liver-cells  are  compressed  and  undergoing  atrophy. 

There  is  no  doubt  that  in  this  case  the  tumor  mass  had  grown  into 
the  portal  vein  from  the  superior  coronary  vein,  since  the  mouth  of  this 
was  shown  to  be  the  center  from  which  radiated  the  tumor  mass  in  the 
stem  of  the  portal.  The  wall  of  this  vessel  was  not  involved  by  the 
cancer-cells,  even  in  places  where  the  larger  tumors  were  in  close  contact 
with  them.  The  occlusion  of  the  portal  had  caused  a  considerable 
tumor  of  the  spleen,  but  not  a  pronounced  amount  of  ascites,  which  in 
this  case  was  masked  by  the  perforative  peritonitis.  Part  of  the  thin 
exudate  present,  of  course,  might  have  been  due  to  the  ascites  having  be- 
come cloudy  by  the  peritonitis. 

The  pronounced  dilatation  of  the  portal  vein  and  its  being  filled  with 
cancerous  mass  extending  out  to  the  minute  branches  are  of  extreme 
interest.  When  one  considers  that  the  smaller  branches  probably  are 
dilated  to  twice  their  normal  size,  it  becomes  apparent  that  malignant 
cells  with  distinct  stroma  from  the  vessel-wall  ejstended  out  into  the 
venules  about  0.5  mm.  in  diameter. 
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As  seen  from  Fig.  10,  the  development  of  the  small  growths  of  cancer- 
ous tumors  in  the  liver  can  be  traced  readily  from  the  peripheral,  dilated 
branches  of  the  portal  vein.  There  occurs  underneath  the  empty  super- 
ficial lymph-vessels  at  1  a  white,  injected  network  of  veins,  the  smallest 
of  which  joins  the  dilated  larger  branches  at  2.  Some  of  these  at  3  are 
so  extensively  dilated  as  to  form  nearly  round  tumors,  the  size  of  small 
nuts.  From  all  sides  of  these  extends  a  network  of  veins.  There  are  all 
gradations  from  these  to  the  small  round  tumor  at  4.  Some  of  these 
transitional  masses  have  a  couple  of  small  extensions — 5.  Others  have 
simply  a  dentate  periphery,  which  suggests  the  former  (see  6).  Such  a 
distinct  picture  is  very  rarely  seen,  and  injection  of  the  small  portal 


Fig.  lo. — Surface  of  liver,  with  injection  of  branches  of  portal  vein  (2-6)  and  empty  lymph-vessels  (i,  i). 


branches  has,  as  far  as  I  know,  been  described  only  by  Spaeth.  As  a 
rule,  the  shape  of  the  tumors  is  irregular  and  the  periphery  dentate,  a 
form  that  points  to  their  origin  from  the  vessels. 

The  changes  which  the  walls  of  the  smaller  veins  undergo  when  the 
cancerous  masses  break  through  and  infiltrate  the  liver  parenchyma  are 
as  follows:  There  first  occur  in  the  walls  numerous  small  round-cells, 
producing  a  thickening  of  the  vessel-walls.  The  muscular  fibers  and 
the  elastic  tissue  disappear,  and  the  wall  now  consists  of  a  layer  of  young 
connective  tissue  into  which  the  malignant  cells  force  themselves,  so  that 
it  becomes  impossible  to  distinguish  the  vessel-wall  from  the  layer  of 
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young  connective  tissue  which  surrounds  the  mahgnant  tumors  that  did 
not  originate  from  the  veins.  Coincident  with  this  change  in  the  texture 
of  the  walls  the  vessel  dilates,  and  its  walls  become  sacculated;  because 
of  the  transformation  into  young  connective  tissue  it  becomes  impossible 
to  decide  whether  the  dilatation  took  place  at  the  point  where  the  wall 
was  broken  through  by  the  cancer-cells,  since  this  now  cannot  be  dis- 
tinguished from  the  ordinary  young  stroma. 

The  smallest  veins,  the  interlobular,  contain  degenerated  coagulated 
blood  consisting  of  a  granular  detritus.  This  produces  a  chronic  in- 
flammation of  the  interlobular  connective  tissue,  which  becomes  infil- 
trated with  small  round-cells  and  undergoes  hypertrophy  in  the  same 
way  as  in  cirrhosis  of  the  liver. 

The  series  of  5  cases  described  show  that  cancer  of  the  stomach  rather 
frequently  extends  into  the  veins — first  into  those  of  the  stomach  itself, 
then  into  the  portal,  and  finally  is  disseminated  in  the  liver.  In  order 
that  the  liver  may  become  the  seat  of  secondary  malignant  growths,  in 
these  cases,  where  the  peripheral  branches  of  the  portal  and  its  roots  are 
filled  with  malignant  thrombi,  the  stem  of  the  portal  must  be  patent. 
In  other  words,  when  the  central  part  of  a  vein  is  occluded,  metastasis 
from  a  malignant  thrombus  at  its  periphery  becomes  impossible.  That 
such  is  the  case  is  so  regularly  conceded  that  I  would  not  have  mentioned 
it  if  pathologic  observations  along  this  line  had  been  recorded.  This  is, 
as  far  as  I  know,  the  case,  and  I  shall,  therefore,  cite  the  following 
interesting  case,*  which  throws  light  on  this  point: 

Medullary  carcinoma  in  the  fundus  of  the  stomach  which  is  adherent  to  the  spleen  and 
into  which  the  tumor  has  grown.  Cancerous  thrombosis  of  the  portal  vein.  Large  cancerous 
lymph-glands  in  the  hepatic  hilus.  Compression  of  the  portal  by  these  tumors.  No  metas- 
tasis in  the  liver.  Multiple  carcinomata  on  the  stomach,  the  spleen,  the  diaphragm,  and  the 
lirer.     Ascites.     Peritonitis.     Icterus. 

Lars  Mathiesen,  age  fifty-eight,  laborer.  Autopsy,  July  li,  1874,  thirty-six  hours 
after  death.  The  peritoneal  cavity  contains  10,000  c.c.  of  a  cloudy,  icteric  fluid,  in  which 
occur  numerous  yellow,  flocculent  masses.  The  peritoneum  covering  the  intestines  and 
lining  the  abdominal  wall  is  injected,  uneven,  and  covered  with  a  fresh  fibrinous  exudate. 
The  spleen,  the  diaphragm,  and  the  left  lobe  of  the  liver  are  adherent  to  the  stomach, 
which  is  of  usual  size  and  shape.  In  the  lesser  omentum  are  several  soft  medullary 
tumors.  The  stomach  contains  a  reddish-gray,  thick  fluid.  In  the  fundus,  which  is  ad- 
herent to  the  spleen  3  cm.  below  the  cardia,  is  an  irregular  tumor  the  size  of  a  flat  hand, 
having  an  irregular,  in  some  places  markedly  infiltrated,  edge,  which  consists  of  soft 
masses  which  microscopically  appear  to  be  carcinomatous,  containing  middle-sized  poly- 
morphous cells.  The  central  part  of  the  tumor  has  sloughed  away,  and  forms  an  opening 
leading  into  the  spleen,  in  which  is  found  a  cavity  the  size  of  an  adult  fist,  filled  with  a 
reddish-gray  liquid.  Between  the  cavity  and  the  splenic  pulp  is  a  belt  of  cancerous  tissue, 
and  scattered  through  the  spleen  in  other  places  occur  a  few  small  malignant  growths.  In 
the  connective  tissue  which  fastens  the  spleen  to  the  diaphragm  are  numerous  irregular 
tumor  masses,  and  on  the  adjacent  parts  of  the  peritoneum  occur  groups  of  cancerous 
tumors  as  large  as  hempseeds.  The  part  of  the  splenic  vein  which  lies  in  the  pancreas  is 
dilated  and  filled  with  a  semisolid,  grayish  mass,  which  has  the  same  appearance  as  the 

*  This  case  was  not  given  in  the  list  of  my  cases,  since  I  ran  across  it  at  an  autopsy 
during  the  writing  of  this  dissertation. 
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malignant  growths  in  the  stomach,  and  where,  under  the  microscope,  is  a  medullary 
carcinoma.  This  thrombus  extends  1  cm.  into  the  portal  vein.  The  lower  part  of  the 
portal  stem  ami  its  tributaries  from  the  mesentery  contains  liquid  blood;  their  walls  are 
normal.  The  upper  part  of  the  portal  stem  in  the  hilum  of  the  liver  is  compressed  by  a 
mass  of  carcinomatous  tumors,  and  the  lumen  of  the  vein  is  obliterated  for  a  distance  of 
2  cm.  at  this  point,  due  to  the  fact  that  the  intima,  being  compressed  by  the  tumors,  has 
grown  together.  In  the  middle  of  the  obliterated  portion  the  vessel-wall  is  indistinguish- 
able from  the  tumor  mass.  In  the  portal  branches  of  the  liver  is  a  slight  amount  of  liquid 
blood,  but  no  thrombi  or  cancerous  masses.  The  liver  is  of  normal  form  and  shape.  On 
its  surface  occur  scattered  white,  semisolid,  pinhead-sized  nodules  (carcinomatous)  that 
extend  down  into  the  liver  parenchyma.  This  contains  a  medium  amount  of  blood,  is 
slightly  icteric,  but  otherwise  normal,  and  is  free  from  metastasis.  There  are  no  metas- 
tatic growths  in  the  rest  of  the  organs. 

There  is  hardly  any  doubt  that  this  obliteration  of  the  portal  vein 
was  present  before  the  malignant  cells  broke  into  the  splenic  vein,  and 
hence  prevented  the  formation  of  metastasis  in  the  liver,  for  if  the 
portal  had  been  patent  at  that  time  the  liver  would,  in  this  case,  as  in 
the  others  already  mentioned,  have  been  the  seat  of  cancerous  growths, 
which  in  such  cases  very  often  are  of  considerable  size. 

Through  the  portal  capillaries  the  liver  prevents  the  further  advance- 
ment of  the  tumor-cells,  and  nearly  always  forms  an  insurmountable 
Imrrier,  preventing  the  cells  from  entering  the  greater  circulation,  and 
the  metastasis  in  organs  supplied  by  this  part  of  the  blood.  The  liver 
capillaries  form,  as  it  were,  a  filter,  which  holds  back  the  malignant  cells 
from  the  thrombi,  and  for  this  reason  none  of  my  cases  shows  secondary 
growths  in  the  lungs. 

This  fact  strongly  supports  the  theory,  which  now  is  more  and  more 
coming  to  the  front,  that  secondary  cancerous  involvement  of  organs  is 
produced  by  malignant  cells  alone,  and  not  by  substances  in  solution, 
for  if  soluble  substances  could  produce  metastasis,  these  could  readily 
pass  the  portal  capillaries  and  be  carried  to  organs  supplied  by  the 
greater  circulation.  Furthermore,  one  cannot  conceive  of  a  better  op- 
portunity for  infective  substances  in  solution  to  enter  the  blood-stream 
than  the  one  given  when  the  blood-stream  continually  washes  over  a 
young,  soft,  fresh  tumor-mass  protruding  into  the  veins.  For  this 
reason  the  cells  torn  loose  from  the  malignant  tumor  must  possess  the 
ability  to  produce  secondary  growths,  and  these  cells  are,  as  a  rule,  too 
large  to  pass  the  liver  capillaries,  but  even  if  they  were  as  small  as  the 
white  blood-corpuscles,  they  must  be  too  firm  to  undergo  the  changes  of 
form  which  facilitate  the  passage  of  the  former  through  the  smaller 
blood-capillaries . 

In  one  single  instance  (Case  XXVIII)  I  found,  to  be  sure,  columnar 
cells  in  the  blood  of  the  hepatic  vein,  but  I  dare  not  place  much  weight 
on  this  observation,  since  both  the  lungs  and  the  rest  of  the  organs  sup- 
plied by  the  greater  circulation  were  free  from  metastatic  growths.  That 
small  columnar  cells  singly  might  pass  through  the  capillaries  when  they 
are  continually  floating  in  the  blood-stream  is  not  inconceivable.  But, 
as  has  been  mentioned,  the  absence  of  metastasis  speaks  strongly  against 
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this;  besides,  it  is  quite  possible  that  a  few  columnar  cells  might  get 
into  the  blood  when  it  is  removed,  even  though  one  is  ever  so  careful, 
since  all  the  surroundings,  both  smaller  and  larger  branches  of  the  he- 
patic vein  after  removal  and  cross-sections  of  the  organs,  are  covered 
with  columnar  cells  by  the  thousands. 

The  foregoing  cases  furthermore  show  that  there  is  no  special  differ- 
ence between  medullary  carcinoma  and  "cylinder-cancroid,"  so  far  as 
their  ability  to  penetrate  into  and  extend  along  the  lumen  of  the  vessels 
goes.  In  Cases  XXV  and  XXVIII  the  structure  was  "  cylinder-cancroid  " 
and  mixed.  In  Case  XXVI  and  XXVII  the  primary  tumor  was  a  mixed 
form  of  "cylinder-cancroid,"  while  the  carcinoma  in  the  vein  was,  as 
one  would  expect,  of  the  same  structure  as  that  of  the  secondary  growth 
from  which  it  originated,  namely,  medullary  carcinoma.  In  Case  XXIV 
both  the  primary  tumor  and  the  malignant  thrombi  were  medullary 
carcinomata.  Hence  it  is  plain  that  the  medullary  carcinoma,  notorious 
for  its  ability  to  get  into  the  veins,  is  not  any  more  malignant  than  is  the 
"cylinder-cancroid"  and  the  mixed  types. 


The  Extension  of  Cancer  Through  the  Lymph-vessels,  Thoracic 
Duct,  and  the  Connective  Tissue  of  the  Liver 

(A)  The  Lymph-vessels. — It  is  well  known  that  the  lymphatic  glands 
are  the  most  frequent  sites  of  secondary  malignant  growths.  It  is, 
therefore,  natural  that  attention  early  was  directed  to  the  lymphatic 
vessels  as  the  channels  through  which  cancer  spreads  from  the  primary 
growth  into  the  surrounding  and  into  other  organs.  On  organs  covered 
with  serous  surfaces  it  is  easy  to  observe  the  lymph- vessels,  which  con- 
tain a  cloudy  fluid.  For  this  reason  it  is  in  organs  like  the  lungs  or  those 
of  the  peritoneal  cavity  that  cancer  masses  have  been  most  frequently 
observed  in  the  lymph- vessels. 

Andral*  was  one  of  the  first  to  observe  that  lymph- vessels  coming 
from  ulcerated  carcinoma  of  the  stomach  contained  purulent  masses. 
Cruveilhier  f  gives  a  picture  of  an  alveolar  carcinoma  in  the  pyloric  end, 
the  peritoneal  surface  of  which  was  covered  with  pinhead-sized  granula- 
tions, and  some  of  these  were  arranged  in  a  regular  fashion,  so  that  the 
figures  corresponded  to  the  lymph- vessels.  He  did  not  believe  that  the 
cancer  in  these  vessels  had  come  from  without,  but  thought  it  had  orig- 
inated inside.  In  these,  as  in  other  cases,  the  content  of  the  lymph- 
vessel  was  not  examined  microscopically,  and  hence  it  might  have  been 
simply  a  stagnation  of  the  lymph,  due  to  clogged-up  lymph-glands  below. 

Later  observers  have  not  supported  the  views  held  by  the  older 
writers  regarding  cancer  of  the  lymph-glands.  Lebert  J  found  cancer 
juice  in  the  lymph-vessels  on  the  surfaces  of  the  lungs,  the  liver,  and  the 
mesentery.     Rokitansky  §  states  that  the  lymph- vessels  often  contain 

*  R.  Prus:  Loc.  cit.,  p.  53.  t  Anat.  Pathol.,  Livr.  10,  PI.  3,  Fig.  2,  p.  4. 

%  Loc.  cit.,  p.  76.  §  Handbuch  der  pathol.  Anat.,  vol.  ii,  p.  387. 
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cancerous  masses  from  lymph-glands  undergoing  malignant  degenera- 
tion; that  this,  as  a  rule,  has  the  structure  of  medullary  carcinomata, 
but  might  also  be  epidermal  cancer.  In  such  cases  he  has  seen,  on  the 
inside  of  the  lymph- vessels,  "papillare  Bindegewebeswucherungen," 
which  he  thinks  serve  the  purpose  of  stroma  for  the  cancer-cells  in  this 
place.  Klinger*  found  injected  lymph- vessels  on  the  surface  of  the 
liver  in  a  case  of  carcinoma  of  this  organ,  and  also  on  the  surface  of  the 
stomach  in  an  instance  of  cancer  of  the  pylorus.  The  lymph-vessels 
appeared  on  the  involved  organ  as  a  network,  holding  dilated  spaces 
which  were  filled  by  carcinomatous  tissue.  He  thinks  that  metastasis, 
as  a  rule,  is  due  to  extension  through  the  lymph- vessels.  Brocaf  gives 
a  picture  of  a  dilated  lymph-gland  filled  with  malignant  cells  from  a 
carcinomatous  axillary  lymph-gland.  He  believes  that  the  malignant 
cells  destroy  the  walls  of  the  lymph-vessel,  and  from  this  point  extend 
out  into  the  surrounding  tissue  of  the  gland.  Virchow|  states  that  it  is 
not  unusual  to  find  the  lymph-vessels  to  a  great  extent  filled  with  can- 
cerous masses,  both  in  "carcinoma  and  cancroid,"  and  also  in  other 
forms  of  tumors,  for  instance,  chondromata.  In  such  cases  the  original 
tumor  sends  branches,  as  it  were,  out  into  the  lymph-vessels,  the  walls 
of  which  eventually  burst,  so  that  the  malignant  cells  enter  the  sur- 
rounding tissue.  As  an  example  of  the  latter  condition  he  mentions  a 
case  of  "cancroid"  in  the  uterus  where  the  lymph- vessels  in  the  peri- 
toneum and  in  the  lungs,  in  the  region  of  the  degenerated  bronchial 
glands,  contained  cancer  plugs  which  in  a  few  places  had  left  the  lumen 
of  the  vessels  and  were  found  in  the  peritoneal  cavity  and  in  the  bronchi 
as  free,  worm-shaped  masses  made  up  of  malignant  cells.  He  concludes 
that  cancer  may  extend  through  the  lymph-vessels  in  two  ways,  viz.,  by 
cells  loosened  from  the  end  of  the  tumor  masses  which  grow  into  the 
lymph-vessels,  being  carried  in  the  lymph-stream  to  the  nearest  lymph- 
glands;  or  the  malignant  masses  might  spread  to  the  body  cavities, 
where  the  lymph-vessels  empty  by  masses  of  malignant  cells  breaking 
through  the  mouths  of  the  vessels  and  emptying  into  the  cavities.  But, 
on  the  whole,  he  thinks  cancer  rarely  extends  through  the  lymph- vessels 
under  any  circumstances,  since  there  often  occur  patent  lymph-vessels 
containing  only  fluid  between  the  primary  tumor  and  the  degenerated 
lymph-glands.  Forster  §  states  that  at  times  lymph- vessels  from  soft 
degenerated  carcinomata  are  filled  with  cancer  juice.  He  believes  that 
this  has  entered  through  the  open  mouths  of  eroded  lymph- vessels  in  the 
same  fashion  as  does  the  lymph.  He  also  holds  that  the  malignant  cells 
simply  play  a  passive  role  in  entering  the  lymph- vessels.  But  Virchow 
thinks  that  the  malignant  cells  might  grow  into  them. 

Very  recently  attempts  have  been  made  to  show  that  the  lymph- 
spaces  and  lymph-vessels  in  the  tissues  of  the  organs  take  a  considerable 
part  in  the  local  extension  of  cancer  by  groups  of  cells  growing  into  the 

*  "  Bericht  iiber  einige  Leberkrankheiten,"  Virchow's  Arch.,  1857,  vol.  xii,  p.  538. 
t  Loc.  cit.,  p.  270.  I  Oncologic,  Heft  1,  p.  52. 

§  Handbuch  der  patbolog.  Anat.,  vol.  ii,  p.  800. 
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lymph-spaces,  and  then  spreading  through  them.  Ranvier*  saw  epithe- 
Hal  cell  masses  in  the  alveoli  which  were  in  direct  connection  with  the 
lymph-spaces  in  a  case  of  carcinoma  of  the  mammary  glands.  These 
were  in  the  surrounding  granulation  tissue,  and  he  has  seen  such  spaces 
empty  into  a  lymph-vessel  lined  with  epithelium.  Furthermore,  he 
observed  that  by  inserting  a  Pravaz  syringe  into  the  tumor  mass,  he 
could  fill  the  lymph-vessels  leading  from  it  by  a  colored  fluid  (a  solution 
of  Berlin  blue  and  glycerin).  If  this  condition  occurs,  as  a  rule,  during 
the  growth  of  a  cancerous  tumor,  it  is  easy  to  explain  metastasis  to  the 
lymph-glands  by  assuming  that  the  malignant  cells  enter  the  lymph- 
vessels  from  the  lymph-spaces  and  are  washed  by  the  lymph  into  the 
surrounding  glands.  Investigations  of  the  Ranvier  type  are,  however, 
possible  only  in  relatively  fresh  tumors,  and  for  this  reason  I  failed  to 
demonstrate  it  by  his  method  in  cases  of  cancer  of  the  stomach. 

Kosterf  goes  a  step  further  with  regard  to  the  part  played  by  the 
lymph-vessels  in  the  spread  of  cancer,  and  claims  to  have  found  that 
cancer  may  develop  inside  of  the  lymph- vessels  themselves  by  prolifera- 
tion of  the  epithelial  lining.  He  gives  two  cases — an  epulis  and  a  tumor 
in  the  orbit — in  which  malignant  masses  of  cells  occurred  in  the  form  of  a 
network,  thus  simulating  the  lymph- vessels.  The  threads  of  the  net 
consisted  of  epithelial  cells,  and  in  the  center  of  the  strings  he  observed  a 
finely  granular  coagulum  which  he  thought  was  coagulated  lymph. 

I  have  never  seen  anything  similar  to  this  in  my  cases  of  carcinoma  of 
the  stomach. 

In  the  cases  I  have  investigated  of  cancer  of  the  stomach  malignant 
cells  were  not  very  frequent  in  the  lymph- vessels.  I  found  only  three 
instances  where  the  serous  surface  outside  of  the  tumor  mass  contained 
a  whitish,  injected  network  of  slightly  dilated  lymph- vessels.  This  net- 
work consisted  partly  of  perivascular  spaces  forniing  a  whitish,  slightly 
uneven  border  around  or  alongside  of  the  smaller  lymph-vessels,  and 
partly  of  the  lymph-vessels  themselves,  which  formed  a  small-meshed 
right-angular  network  between  the  vessels.  The  first  case  was  a 
mixed  tumor,  partly  "cylinder-cancroid"  and  partly  carcinoma. 
It  formed  a  girdling  ulcer  extending  almost  around  the  pyloric  end,  the 
serous  surface  of  which  contained  whitish,  injected  lymph- vessels  holding 
columnar  cells.  These  were  partly  well  developed  and  of  the  usual  form, 
with  sharply  cut-off  ends,  and  partly  cuboid  cells,  and  finally  a  number 
of  irregular  cells.  All  three  forms  had  a  large  oval,  distinctly  outlined 
nucleus,  hence  were  of  epithelial  character  and  were  not  lymph-cells. 
The  second  case  was  an  instance  of  cancerous  extension  into  the  nerves 
(Case  XXXI,  to  be  described  later).  This,  too,  was  a  mixed  tumor, 
forming  an  ulcer  on  the  lesser  curvature,  and  on  its  serous  surface  the 
lymph-vessels  were  filled  with  a  rather  solid  mass,  consisting  of  round  or 
angular  polymorphous  cells  with  large  nuclei.  The  third  case  (from 
which  the  picture  is  taken)  was  a  medullary  carcinoma  in  the  pyloric 

*  "Etude  du  Carcinome  a  I'aide  de  Timpregnation  d'argent,"  Arch,  de  phvsiol.  norm, 
et  pathol.,  1868,  vol.  i,  p.  666. 

t  "Cancroid  mit  hyaliner  Degeneration,"  Virchow's  Arch.,  1867,  vol.  xl,  p.  468. 
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end,  which  is  to  be  described  later  as  Case  XXIX.  In  this  the  lymph- 
vessels  contained  a  mixture  of  lymph-cells  and  larger  round  epithelial 
cells  with  large  nuclei. 

I  found  cancerous  cells  in  the  lymph-vessels  only  once  on  a  serous 
surface  outside  of  the  tumor  mass.  This  was  also  in  Case  XXIX,  in 
which  the  somewhat  edematous  infiltrated  submucosa  of  the  duodenum 
contained  visible  yellowish-white  branched  strings  under  a  superficial 
cancerous  infiltration  of  the  mucosa.  They  were  filled  with  a  mixture 
of  lymph-cells  and  epithelial  cancer-cells.  A  similar  case  is  reported  by 
Waldeyer*  from  Vys.  In  a  case  of  cancer  of  the  pylorus  he  observed 
that  chylous  vessels  in  the  villi  of  the  surrounding  parts  of  the  duodenum 
were  packed  with  epithelial  cells.  From  the  base  of  the  crowded  villi 
there  extended  through  the  mucosa,  submucosa,  and  into  the  muscularis 
numerous  "Strassen"  of  epithelial  cells.  These  formed  figures  which 
were  very  similar  to  the  course  followed  by  the  lymph-vessels  in  the 
intestinal  walls. 

In  these  two  cases  of  cancer-cells  in  the  lymph-vessels  I  failed  to  find 
their  walls  changed  in  any  way.  As  far  as  these  cases  go,  I  am  inclined 
to  believe,  with  Virchow  and  Cornil,  that  cancer-cells  from  the  tumor 
grow  into  the  lymph-vessels,  and,  as  Forster  thinks,  are  carried  further 
by  the  aid  of  the  lymph-stream. 

An  actual  growth  of  the  cancerous  tissue  into  the  lymph-vessels, 
similar  to  that  taking  place  in  the  veins,  which  may  contain  cancer 
tissue  with  stroma  and  vessels,  has  never  been  observed.  The  lymph- 
vessels,  therefore,  play  a  more  passive  role  than  do  the  veins.  The 
lymph- vessels  are  rarely  filled  with  tumor-cells,  but  one  must  assume 
that  cells  are  carried  in  small  numbers,  by  the  vessels,  into  the  glands. 

(B)  Thoracic  Duct. — Although  the  thoracic  duct  contains  the  lymph 
from  the  larger  cavities,  the  organs  of  which  are  so  frequently  the  seat 
of  carcinoma,  and  although  carcinoma  attacks  the  individual  groups  of 
lymph-glands  in  order  from  the  periphery  toward  the  duct,  it  is  very 
rare  that  this  becomes  involved  by  cancer-cells  or  plays  any  role  in  the 
further  extension  of  it.  This  becomes  all  the  more  strange  when  one 
recalls  that  the  retroperitoneal  lymph-glands,  both  in  cancer  of  the 
stomach  and  in  that  of  the  other  abdominal  organs  below  it,  often  be- 
come the  seat  of  large  secondary  tumors  in  the  very  neighborhood  of  the 
cisterna  chyli. 

From  the  scant  information  I  have  gathered  from  the  literature  I 
wish  to  give  the  following : 

Andralf  found  the  thoracic  duct  dilated  in  a  woman  with  cancer  of 
the  uterus.  It  was  thickened  and  contained  a  purulent  liquid.  The 
lymph-vessels  between  the  inguinal  glands  were  also  dilated,  and  con- 
tained lymph  and  whitish  masses  which  could  readily  be  expressed  from 
the  open  vessels.  In  the  lumen  of  the  thoracic  duct  occurred  numerous 
round,  grayish-white,  and  irregular  masses,  which  were  not  adherent  to 
the  wall.     It  is  not  without  reason  to  doubt,  as  Walshe  t  does,  that  the 

*  Virchow's  Arch.,  1868,  vol.  xli,  p.  505.  t  Anat.  Pathol.,  vol.  ii,  p.  445. 

X  Walshe:  Loc.  cit.,  p.  375. 
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cancer  of  the  uterus  in  this  case  had  passed  through  the  retroperitoneal 
glands  and  into  the  thoracic  duct,  partly  for  the  reason  that  microscopic 
investigation  did  not  definitely  describe  what  the  white  masses  in  the 
duct  were,  and  partly  because  these  masses  were  not  in  any  connection 
with  the  wall. 

Cruveilhier*  states  that  he  has  found  cancer  juice  in  the  thoracic 
duct  once. 

Dittrich  f  reports  a  dependable  case  of  this  type.  In  a  woman  fifty 
years  old  with  cancer  of  the  stomach  and  the  liver  he  found  that  the 
thoracic  duct  at  its  origin  consisted  of  several  firm,  infiltrated  strings 
filled  with  cancerous  masses.  Farther  up  in  the  posterior  mediastinum 
a  portion  of  the  duct  3  cm.  in  length  was  dilated  to  the  thickness  of  a 
finger  and  filled  with  cancerous  masses.  Virchow|  has  never  seen  any- 
thing similar,  but  states  that  Buez,§  in  the  lymph  of  the  thoracic  duct, 
found  elements  which  were  very  similar  to  cancer-cells. 

Because  of  the  scanty  observations,  1|  the  following  case  is  of  peculiar 
interest,  in  that  it  is  the  only  one  on  record  in  which  malignant  degenera- 
tion of  the  thoracic  duct  has  been  demonstrated  beyond  doubt : 

Case  XXIX. — Medullary  carcinoma  with  large  round-cells;  flat  ulcerated  tumors  on  the 
anterior  wall  of  the  pyloric  end.  Injected  lymph-vessels  on  the  serous  surface  of  the  stomach 
and  in  the  submucosa  of  the  upper  part  of  the  duodenum.  Medullary  carcinoma  of  the  peri- 
toneum, both  pleural  {the  part  covering  the  diaphragm),  and  of  the  lower  surface  of  the  left  lung. 
Carcinoma  of  all  lymph-glands  from  the  Fallopian  ligaments  up  into  the  left  supraclavicular 
fossa,  and  of  the  glands  in  the  hepatic  hilum  as  icell  as  of  those  of  the  mesentery.  Multiple 
tumors  in  the  left  psoas  muscle.  Carcinomatous  infiltration  of  the  hilum  of  both  kidneys, 
around  the  gall-bladder  and  gall-tracts,  and  along  the  branches  of  the  portal  vein.  Icterus. 
Multiple  tumors  in  the  liver.  The  walls  of  the  inferior  vena  cava  and  the  thoracic  duct  broken 
down  by  malignant  cells,  the  lumina  occluded  by  cancerous  masses,  and  multiple  tumors  in 
the  walls.  Malignant  thrombosis  of  the  left  innominate,  the  subclavian,  and  the  left  common 
jugular  veins.  "^ 

P.  Hansen,  age  fifty-four,  laborer.  Autopsy,  twenty-four  hours  after  death.  The 
body  that  of  a  strongly  built,  but  markedly  emaciated  man,  163  cm.  in  length;  the  skin 
and  the  sclera  not  icteric;  rigor  mortis  present.  The  pericardial  cavity  contains  a  slight 
amount  of  a  yellow,  serous  fluid.  The  heart  is  small,  the  myocardium  somewhat  soft  and 
granular;  the  cross-striations  are  visible.  The  right  ventricle  is  a  trifle  enlarged,  and 
forms  as  much  of  the  apex  as  does  the  left.  Both  ventricles  contain  many  colorless 
coagula.  The  endocardium  and  the  valves  normal.  The  right  pleural  cavities  contain 
about  500  c.c.  of  a  yellowish,  thin,  serous  fluid.  On  the  diaphragmatic  pleura,  at  the  central 
tendon,  is  a  single  hempseed-sized,  flat,  firm  nodule.  The  visceral  pleura  is  unchanged. 
With  the  exception  of  a  slight  amount  of  edema  in  the  lower  lobe,  the  parenchyma  of  the 
lung  is  normal.  The  left  pleural  cavity  contains  about  1500  c.c.  of  a  fluid  similar  to  that 
in  the  right.  The  diaphragmatic  pleura,  especially  behind  the  central  tendon,  contains 
firm  white  nodules  varying  in  size  from  a  hempseed  to  that  of  a  pea.  They  are  located  on 
the  thick,  injected,  and  diffusely  infiltrated  serosa.  On  the  corresponding  part  of  the  lower 
surface  of  the  lung,  or  the  middle  of  the  diaphragmatic  surface  of  the  lower  lobe,  are  found 

*  Anat.  Pathol.,  Livr.  27,  PI.  2,  p.  2. 

t  Sectionsbericht,  Prag.  Vierteljahresschr.,  1845-47.  {  Onkologie,  p.  53. 

§  Du  cancer  et  de  sa  curabilite,  Paris,  1860,  p.  59,  PI.  3,  Fig.  1. 

II  Brinton  {he.  cit.,  p.  251)  states  that  he  has  observed  cancer  of  the  thoracic  duct  only 
once  in  carcinoma  of  the  stomach. 
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three  pea-sized  spots,  which  are  firm,  whitish-gray,  between  1  and  2  mm.  in  thickness, 
slightly  prominent,  and  surrounded  by  a  markedly  injected  network  of  vessels.  The 
bronchial  glands  are  normal.  The  greater  part  of  the  left  innominate,  the  left  common 
jugular  as  far  up  as  the  level  of  the  thyroid  cartilage,  the  subclavian  and  the  axillary  veins, 
are  filled  with  firm,  white,  malignant  thrombi,  from  the  ends  of  which  extend  fresh  red 
thrombi  for  some  distance  out  into  the  vein.  The  thrombus  in  the  innominate  vein 
extends  only  as  far  as  the  end  of  .the  malignant  mass.  The  peritoneal  cavity  contains  a 
liter  of  serous  fluid.  The  omentum  is  retracted  toward  the  transverse  colon,  yet  it  still 
reaches  the  symphysis.  The  larger  omentum  is  free  from  tumors,  but  contains  a  few  radiat- 
ing spots  which  form  centers  of  retraction.  On  the  parietal  peritoneum  are  a  few  flat, 
grayish  nodules,  varying  in  size  from  a  millet-seed  to  a  hempseed,  most  numerous  in  the 
true  pelvis,  especially  in  the  pouch  of  Douglas,  where  also  occur  deposits  of  fibrin. 

On  the  intestine  and  the  mesentery  occur  a  few  miliary  nodules.  The  liver  extends 
6  cm.  below  the  costal  arch,  and  its  left  lobe  extends  into  the  cardiac  fossa,  because  it  is 
forced  forward  by  a  nodular  tumor  lying  behind  and  below  it.  This  tumor  is  9  cm.  in 
width,  7  cm.  high,  and  is  flattened  where  it  is  in  contact  with  the  liver.  It  is  located  in  the 
pyloric  end  of  the  stomach,  and  is  pushed  forward  by  the  mesentery,  which  is  3  to  4 
cm.  in  thickness.  The  mesocolon  is  covered  with  large,  flat,  rosette-shaped,  cancerous 
growths.  The  descending  colon  is  slightly  narrowed,  because  of  the  extreme  retraction 
of  the  mesentery  at  this  point.  The  stomach  is  full,  24  cm.  in  length,  and  83^  cm.  in 
width.  Near  the  lesser  curvature  is  an  injected,  whitish  network  of  lymph-vessels  on  the 
serous  surface,  extending  partly  along  and  partly  between  the  vessels.  The  pyloric  end  is 
transformed  into  a  nodular  tumor,  the  individual  nodes  of  which  are  located  partly  on  the 
stomach  and  partly  on  the  neighboring  portions  of  the  greater  and  lesser  omentum.  In 
the  hilum  of  the  liver  occurs  a  mass  of  partly  adherent  nodules.  When  the  stomach  is 
split  open,  the  pyloric  end  is  found  to  be  narrower  than  normal,  yet  its  lumen  readily 
admits  one  finger.  At  this  place  occurs  a  flat,  rosette-shaped  tumor,  7  cm.  in  diameter, 
situated  on  the  anterior  and  lower  wall,  reaching  partly  around  the  pylorus,  leaving  a 
space  2  cm.  in  width  at  the  lesser  curvature  free  from  infiltration.  The  tumor  is  flat, 
rather  soft,  whitish-gray,  and  has  an  ulcerated  surface.  A  large  amount  of  whitish-gray 
juice  exudes  from  the  cut  surface.  The  muscularis  is  3  to  4  mm.  in  thickness  and  is  pene- 
trated by  white  trabecula;. 

The  tumor  above  the  muscular  coat  measures  4  to  5  mm.  in  thickness;  its  edges  are 
not  markedly  infiltrated,  and  its  cut  surface  is  uniformly  yellowish-gray  in  color.  The  ul- 
cer is  rosette-shaped.  Surrounding  it  in  the  mucosa  are  several  movable  nodules,  varying 
in  size  from  a  hempseed  to  that  of  a  pea.  There  are  also  portions  of  the  mucosa  1  cm.  in 
diameter,  which  are  whitish-gray,  thickened,  and  infiltrated,  yet  they  are  movable  on  the 
muscularis  below.  These  changes  are  present  in  a  border  3  to  4  cm.  in  width,  which  partly 
surrounds  the  tumor,  the  continuity  being  broken  to  the  right  as  well  as  to  the  left,  and  it 
occurs  as  two  separate  parts,  one  portion  lying  on  the  anterior  surface  of  the  stomach  and 
one  on  the  posterior.  They  correspond  to  the  places  on  the  stomach  where  the  lymph- 
vessels  in  the  serosa  are  infiltrated  by  the  white  masses.  The  mucosa  of  the  fundus  is 
soft;  it  is  injected  toward  the  pylorus,  slightly  grayish,  and  non-transparent,  but  not  dis- 
tinctly thickened.  The  stomach  contains  500  c.c.  of  a  dark-gray,  turbid  fluid,  mixed 
with  portions  of  the  food.  The  stomach  holds  2000  c.c.  The  ulcerated  tumor  in  the 
pyloric  end  reaches  to  within  3  cm.  of  the  pyloric  sphincter,  but  the  portion  of  the  organ 
lying  between  the  tumor  and  the  pylorus  contains  a  few  scattered  spots  of  malignant  in- 
filtration. The  sphincter  and  the  adjoining  Ij-^  cm.  of  the  duodenum  are  thick,  infil- 
trated, and  whitish-gray  in  color.  The  mucosa  forms  a  thick,  soft,  whitish-gray  mass, 
3  to  5  mm.  in  thickness.  It  is  movable  on  the  muscularis,  which  is  also  hypertrophied  so 
that  it  measures  2  mm.  in  thickness.  It  does  not  contain  any  white  trabeculae,  but  in 
cross-section  it  is  edematous  and  penetrated  by  grayish-white,  branched  trabecule,  which 
are  the  lymph-vessels  occluded  by  malignant  cells.     In  the  liver  are  numerous  soft,  whit- 
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ish-gray  nodules,  varying  in  size  from  a  pea  to  that  of  a  walnut.  They  have  an  umbili- 
cated  center,  and  a  yellow-gray,  cut  surface  from  which  large  yellowish  plugs  may  be  ex- 
pressed. Furthermore,  a  cut  section  of  the  liver  reveals  numerous  miliary  nodules,  often 
collected  into  groups,  and  a  cancerous  infiltration  along  the  larger  branches  of  the  portal 
vein  and  the  hepatic  artery.  The  lower  part  of  the  posterior  portion  of  the  gall-bladder, 
the  ductus  choledochus  and  the  ductus  cysticus,  are  infiltrated  with  malignant  cells  to 
such  an  extent  as  to  make  the  passage  of  the  bile  impossible,  since  the  wall  is  stiff,  whitish- 
gray,  and  2  to  4  mm.  in  thickness. 

The  mesenteric  glands  are  enlarged  to  about  the  size  of  walnuts.  All  the  retroperi- 
toneal glands  arc  markedly  infiltrated.  The  glands  along  the  external  and  internal  iliac 
arteries  are  infiltrated  all  the  way  down  into  the  groins.  The  left  psoas  contains  numerous 
nodules,  varying  in  size  from  that  of  a  millet-seed  to  that  of  a  pea.  These  are  scattered 
throughout  the  muscular  substance  and  in  the  surrounding  connective  tissue.  In  the 
capsule  of  the  kidneys  are  found  similar  nodules.  The  hilum  of  each  kidney  contains 
diffuse  cancerous  masses,  and  in  the  parenchyma  of  the  kidney  occur  scattered  nodules  as 
large  as  peas.     The  brain  is  unchanged. 

The  thoracic  duct  is  dilated  throughout  its  entire  course,  and  filled  with  a  reddish- 
gray,  purulent  mass,  which  consists  of  granular  detritus,  fat-droplets,  and  round  or  angular 
cells  of  varying  size,  many  of  which  contain  nuclei  8  micra  in  diameter.  The  location  of 
the  valves  can  be  determined  distinctly  by  nodules  occurring  at  these  points.  At  its 
lower  end,  where  the  thoracic  duct  goes  over  into  the  cisterna  chyli,  its  diameter  is  0.5 
to  1  cm.,  and  it  is  surrounded  by  a  mass  of  cancerous  lymph-glands.  Here  is  found,  on  the 
inside  of  the  duct,  a  tumor  mass  which  has  grown  through  the  wall.  Small,  soft  tumor 
masses  also  occur  on  the  neighboring  valves.  Further  up,  at  the  arch  of  the  aorta,  the 
duct  is  also  surrounded  by  a  mass  of  infiltrated  lymph-glands  which  is  10  cm.  in  length  and 
2  cm.  in  width.  The  duct  becomes  more  nodular,  and  is  more  dilated  as  it  reaches  the 
point  where  it  empties  into  the  left  subclavian  vein  and  where  the  dilated  right  lymphatic 
trunk  empties  into  it.  This  comes  through  a  group  of  malignant  lymph-glands  as  large  as 
a  walnut,  and  lie  between  the  left  subclavian  vein,  which  is  dilated  and  has  nodular  walls, 
and  the  left  common  jugular. 

Cross-section  of  all  these  vessels  at  this  point  reveals  the  following:  The  thoracic  duct 
is  filled  with  the  purulent  mass  already  described.  On  its  wall  are  a  few  white  cancerous 
tumors  varying  in  size  from  a  pinhead  to  that  of  a  hempseed.  Some  of  them  appear  as 
polypi  in  the  lumen.  A  group  of  larger  nodules  occurs  at  the  point  where  the  duct  empties 
into  the  vein,  being  fused  with  the  malignant  growth  of  the  vein.  The  center  of  this  tumor 
mass  in  the  innominate  vein  and  in  the  subclavian  is  made  up  of  a  partly  discolored  throm- 
bus running  parallel  to  the  vessel  lumen.  This  indicates  that  the  blood  had  circulated  for 
a  while  through  the  center  of  the  mass.  The  walls  of  the  veins  are  firmly  adherent  to  the 
tumor,  but  they  are  not  infiltrated  with  malignant  cells.  Consequently,  it  appears  as  if 
the  malignant  cells  from  the  smaller  tumors  in  the  thoracic  duct  grew  into  the  subclavian 
vein  and  into  the  innominate  and  then  spread,  first  along  the  walls,  and  later  on  occluding 
the  vessels  entirely. 

Microscopic  Examination. — The  mucosa  of  the  edge  of  the  ulcer  is  somewhat  thickened, 
but  not  villous.  The  glands  in  the  deeper  portion  of  the  mucosa  are  dilated  and  irregular, 
and  at  certain  places  they  are  in  direct  continuation  with  bunches  of  tumor-cells  in  the 
muscularis  mucosae.  The  tumor  in  the  submucosa  consists  of  a  connective-tissue  stroma 
rich  in  small  round-cells,  in  which  are  found  groups  of  alveoli  varying  greatly  in  size,  and 
filled  with  large  round  or  angular  granular  cells,  from  24  to  30  micra  in  diameter,  and  having 
oval  nuclei  9  micra  across.  The  muscularis  contains  groups  of  similar  cells,  both  in  the 
interstitial  connective  tissue  and  in  the  muscular  bundles  themselves. 

The  tumors  in  the  thoracic  duct  have  a  thin  granular  stroma  holding  alveoli  filled  with 
cells  similar  to  those  in  the  stomach.  The  tumors  in  the  vein  consist  of  a  network  of  can- 
cerous tissue  having  large  meshes,  supported  by  the  intima,  but  the  malignant  cells  do  not 
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enter  the  vessel-walls.  In  the  center  of  the  lumen  is  a  thrombus  of  the  usual  structure. 
The  tumors  in  the  liver  consist  of  a  network  of  medullary  carcinoma  having  large  meshes, 
the  alveoli  of  which  are  arranged  in  groups.  Their  stroma  is  scant  and  granular.  The 
liver-cells  surrounding  the  tumors  are  atrophied,  on  account  of  compression  by  the  malig- 
nant cells.  The  portal  vein  is  free  from  malignant  thrombi,  but  everywhere  around  its 
larger  branches  occur  numerous  nodules,  varying  in  size  from  a  pinhead  to  a  pea,  which 
lie  against  the  vessel-wall  and  can  be  seen  through  the  walls  as  white,  often  somewhat 
elevated,  spots.  These  become  smaller  and  lose  themselves  among  the  smaller  branches 
of  the  portal. 

In  cross-section  of  the  small  veins  (which  to  the  naked  eye  were  free  from  malignant 
cells),  the  walls  are  seen  to  be  infiltrated  with  cancerous  cells.  The  membrana  propria 
of  the  bile-capillaries  is  distinct  and  lined  with  regular  epithelium.  There  is  a  slight  dila- 
tation of  the  capillaries  in  a  few  places,  but  I  failed  to  find  any  irregular  growth  of  the 
epithelium.  There  are  no  metastatic  growths  along  the  hepatic  vein.  The  tumors  of 
the  lymph-glands,  in  the  muscles,  and  in  the  kidneys  are  of  similar  structure.  The  in- 
ferior vena  cava  is  surrounded  by  the  infiltrated  retroperitoneal  lymph-glands  which  lie 
close  to  its  wall,  and  at  one  place,  between  the  renal  veins,  is  a  flat  tumor,  13^  cm.  in  width, 
which  has  broken  through  the  wall  of  the  vena  cava.  The  tumors  are  covered  with  intima, 
and  are  similar  in  structure  to  the  others.  The  wall  of  the  vein  is  infiltrated  with  cancerous 
cells.  The  lymph-vessels  on  the  serous  surface  of  the  stomach  and  those  described  in  the 
duodenum  both  contain  epithelial  cells,  similar  in  form  to  those  in  the  tumor  of  the  stom- 
ach, and  small  round  lymphocytes  without  nuclei.  These  masses  of  cells  are  easily  ex- 
pressed from  the  lumen  of  the  vessels,  the  walls  of  which  are  smooth  and  apparently  un- 
changed. The  epithelium  of  the  intima  was  not  made  visible,  either  by  silver  nitrate  or 
by  chlorid  of  gold. 

There  is  no  doubt  that  the  thoracic  duct  in  this  case  was  the  site 
of  a  cancerous  growth  which  played  some  role  in  the  spreading  of  the 
malignant  growths  to  the  veins  near  its  mouth.  On  the  other  hand,  it 
seems  as  if  carcinoma  in  this  situation  extends  in  a  fashion  different  from 
that  in  the  veins,  where  a  continuous  mass  of  carcinomatous  cells  is 
everywhere  in  organic  connection  with  the  vessel-walls,  even  if  this  is 
not  infiltrated  by  the  malignant  cells.  In  the  thoracic  duct,  on  the 
other  hand,  there  was  not  found,  either  here  or  in  the  case  previous  to  it, 
so  continuous  a  mass,  but  a  liquid,  purulent  substance  without  stroma. 
In  this  substance  were  malignant  cells  with  large  nuclei,  which  was  not 
strange  in  my  case,  because  soft  cancerous  tumors  penetrated  the  lumen, 
a  condition  which  has  not  been  mentioned  by  other  writers. 

The  vessel-wall  was  infiltrated  with  malignant  cells  in  many  places; 
these  originated  from  the  small  tumors  on  the  inside.  This  infiltration 
of  the  wall  is,  in  this  case  at  least,  the  most  noteworthy  thing  seen  in 
extension  of  cancers  through  the  thoracic  duct,  for  the  following  reasons : 

When  the  duct  contains  malignant  cells,  these  are  carried  by  the 
lymph-stream  into  the  venous  blood  in  the  subclavian  vein,  and  from 
this  through  the  heart  into  the  lungs,  and  these  organs  will  then  be  the 
first  places  where  metastatic  growths  occur,  because  there  is  no  likeli- 
hood of  metastatic  growths  appearing  either  in  the  left  lymphatic  trunk, 
the  surrounding  lymph-glands,  or  in  the  large  veins  at  the  place  where 
the  duct  empties.  There  is  very  little  chance  for  the  cancerous  cells  to 
grow  into  the  walls  of  the  veins  at  this  point,  since  on  leaving  the  lymph- 
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atic  ducts  they  enter  a  strong  blood-current,  which  hardly  gives  them 
a  chance  to  stop  and  grow,  but  they  are  apt  to  follow  the  blood-stream 
further  and  stop  when  they  reach  the  lungs.  In  this  case  there  were  no 
metastases  in  the  lungs,  but  cancerous  masses  in  the  veins,  the  lymph- 
glands,  and  on  the  right  lymphatic  trunk. 

It  is  not  likely  that  the  cancer  in  the  veins  originated  by  malignant 
cells  breaking  through  their  walls  from  the  surrounding  lymph-glands, 
since  such  a  place  could  not  be  found.  Nor  is  it  possible  that  the  cancer 
in  the  lymph-glands  in  the  supraclavicular  fossa  was  produced  by  malig- 
nant cells  from  the  mass  in  the  thoracic  duct,  since  its  cells  could  not 
have  reached  them.  Furthermore,  these  secondary  growths  in  the 
lymph-glands  could  not  have  originated  from  malignant  cells  carried  in 
the  greater  circulation,  since  the  glands  on  the  right  side  were  not  in- 
volved, and  the  rest  of  the  organs  supplied  by  the  greater  circulation 
were  free  from  metastasis — i.  e.,  those  which  were  not  in  direct  continua- 
tion with  the  primary  tumor. 

For  these  reasons  it  appears  that  the  malignant  cells  filling  the  lumen 
of  the  thoracic  duct  took  no  part  in  the  spread  of  the  disease  in  this  case. 

On  the  other  hand,  it  appears  to  be  plain  that  the  extension  of  cancer, 
both  into  the  veins  and  into  the  lymph-glands  in  the  supraclavicular 
fossa,  must  have  been  due  to  the  cancer-cells  breaking  through  the  wall 
of  the  thoracic  duct.  The  malignant  cells  seem  to  have  grown  into  its 
wall  from  the  lowest  mass  of  malignant  lymph-glands ;  this  could  actually 
be  seen  to  take  place  in  that  portion  of  the  duct  which  was  entirely  sur- 
rounded by  the  glands.  Whether  the  mass  of  cancerous  lymph- 
glands  lying  above  the  lower  ones  also  produced  infiltration  of  the  duct- 
walls  could  not  be  definitely  decided.  At  any  rate,  the  wall  contained 
many  small  spots  infiltrated  by  cancer-cells,  and  without  doubt,  by 
growing  as  free  nodules  on  the  inside,  these  extended  directly  from  the 
duct  into  the  vein.  This  is  plainly  seen  at  the  upper  part  of  the  duct, 
where  it  empties  into  the  subclavian;  or  the  growth  might  have  ex- 
tended directly  into  the  lumen  of  the  vein,  where  it  finally  led  to  complete 
occlusion.  From  the  method  of  cancerous  extension  in  the  thoracic 
duct,  involvement  of  the  walls  of  the  right  lymphatic  trunk  and  the 
surrounding  lymph-glands  becomes  plain. 

There  is,  however,  one  phase  of  the  cancerous  involvement  of  the 
walls  of  the  thoracic  duct  which  is  not  so  easily  explained,  namely,  the 
fact  that  the  entire  wall  is  not  involved,  but  only  scattered  patches,  be- 
tween which  the  wall  appears  to  be  sound.  This  partial  involvement  of 
the  thoracic  duct  might  be  explained  in  two  ways,  viz.,  in  the  first  place, 
it  is  possible  for  the  cancer-cells  filling  the  duct  to  have  become  adherent, 
forming  first  a  tumor  on  the  wall  and  later  in  it.  By  this  method  the 
small,  polyp-like  growths  on  the  wall  must  have  originated.  In  the 
second  place,  disseminated  nodules  in  the  wall  might  have  developed  at 
the  mouth  of  lymph- vessels,  joining  the  thoracic  duct  from  neighboring 
cancerous  lymph-glands.     Such  a  method  could  not  be  observed. 

Although  the  finest  details  in  the  development  of  this  case  cannot  be 
given,  it  still  shows  that  the  thoracic  duct,  though  rarely,  may  play  a 
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role  in  the  development  of  cancer  from  the  stomach,  as  well  as  from  the 
rest  of  the  abdominal  organs.  This  is  the  case  when  the  retroperitoneal 
lymph-glands  are  involved,  cells  from  them  breaking  through  the  wall 
of  the  horacic  duct  in  the  same  way  that  the  walls  of  the  veins  are 
broken  down,  and  extending  along  the  lumen.  Whether  this  can  be 
completely  occluded  by  the  malignant  cells  in  a  similar  fashion  to  that 
which  takes  place  in  the  veins  cannot  at  present  be  determined.  On 
the  other  hand,  the  wall  of  the  thoracic  duct  seems  to  form  a  tissue  which 
is  easier  infiltrated  by  the  malignant  cells  than  are  the  coats  of  the  veins, 
since  its  walls  are  infiltrated  by  cancerous  cells  in  many  places.  Further- 
more, this  case  brings  out  the  interesting  condition  that  when  the  cancer 
extends  up  the  thoracic  duct,  it  may  travel  into  the  veins  on  the  left  side 
of  the  neck  and  up  into  the  lymph-glands  of  the  left  supraclavicular 
fossa.  These  can  then  be  felt  externally,  thus  clinching  the  clinical 
diagnosis.  The  extension  of  the  malignant  growths  into  the  glands  along 
the  thoracic  duct  and  up  into  the  left  supraclavicular  fossa  is  well 
known,*  and  occurs  often  without  involvement  of  the  duct. 

(C)  The  Connective  Tissue. — The  last  case  cited  is  peculiarly  well 
adapted  to  elucidate  the  way  in  which  carcinoma  cells  extend  in  the  loose 
connective  tissue. 

(a)  Cancer  in  the  Connective  Tissue  of  the  Liver  (in  the  Capsule  of 
Glisson). — Under  this  heading  Frerichsj  reports  two  cases  of  cancer  of 
the  liver.  The  first,  which  he  obtained  from  Lebert,  was  a  firm  type  of 
cancer,  which  appeared  to  have  originated  in  the  hepaticoduodenal 
ligaments,  and  to  have  extended  into  the  connective  tissue  around  the 
stem  of  the  portal  and  around  the  large  bile-passages.  These  were  com- 
pressed, and  the  bile-ducts  in  the  liver  above  the  compression  were 
dilated  and  filled  with  bile,  the  retention  of  which  had  produced  icterus. 
The  portal  vein  was  also  compressed  by  the  tumor  mass,  and  in  its 
lumen  were  a  few  round  nodules.  From  the  hilum  of  the  liver  the  tumor 
mass  extended  into  the  capsule  of  Glisson  and  up  into  the  liver,  so  that 
the  bile-passages  and  the  portal  branches  were  surrounded  by  a  firm, 
hard  tissue,  extending  all  the  way  into  the  acini.  On  the  surface  of  the 
organ  occurred  a  few  scattered,  white  cancerous  nodules,  as  large  as 
peas.  The  other  case  was  a  malignant  ulcer  of  the  pylorus  which  ex- 
tended into  the  gastrohepatic  ligament  as  well  as  into  the  gastroduodenal. 
In  this  case  large  cancer  masses  compressed  the  hepatic  duct  and  pro- 
duced icterus.  The  stem  of  the  portal  was  also  compressed.  From  the 
hilum  of  the  liver  the  cancer  mass  extended  into  the  capsule  of  Glisson 
and  far  up  into  the  liver.  The  third  case  is  described  by  Mettenheim  | 
in  a  girl,  twenty  years  old,  suffering  from  cancer  of  the  stomach,  with 
somewhat  retracted  lesser  curvature;  he  found  the  gastrohepatic  and 
the  hepaticoduodenal  ligaments  changed  into  firm  nodular  tumor  masses, 
in  which  the  duct  of  Wirsung  and  the  bile-passages  could  not  be  found. 
The  neck  of  the  bladder  and  the  hepatic  duct  were  also  compressed,  and 
the  smaller  ducts  in  the  liver  were  gorged  with  bile,  the  retention  of 

*  Onkologie,  vol.  i,  p.  42.  t  Klinik  der  Leberkrankheiten,  1858,  p.  338. 

I  "Carcinom  der  glisson'schen  Kapsel,"  Deut.  Arch.  f.  klin.  Med.,  1869,  vol.  v,  p.  439. 
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which  had  produced  icterus.  On  the  liver  surface  were  white,  flat 
nodules  of  various  sizes.  He  does  not  state  what  relation  there  existed 
between  the  cancer  masses  and  the  connective  tissue  along  the  portal 
vein  and  that  of  the  liver.  These  two  cases  show  that  observers  early 
noted  that  cancer  could  extend  through  the  connective  tissue  along  the 
veins  of  the  liver. 

Like  the  other  cases,  mine  showed  cancerous  infiltration  of  the  gastro- 
hepatic  and  the  hepaticoduodenal  ligaments  and  of  the  gall-bladder,  the 
hepatic  as  well  as  the  cystic  ducts,  both  of  which  were  occluded.  The 
cancerous  tissue  which  extended  along  the  capsule  of  Glisson  into  the 
liver  could  be  distinguished  with  the  naked  eye  along  the  larger  branches 
of  the  portal  vein.  When  this  was  slit  open,  a  peculiar  picture  pre- 
sented itself,  which  I  had  never  seen  or  read  about,  viz.,  numerous  small, 
from  a  hempseed  to  a  pea  in  size,  flat,  round,  or  irregular  spots,  in  the 
inside  of  the  veins.  These  were  of  whitish-gray  color,  slightly  prominent, 
and  covered  by  the  vessel-wall.  They  were  due  to  the  tumors  external 
to  the  veins  shining  through  their  walls,  the  walls  themselves  being  free 
from  malignant  cells. 

This  infiltration  of  the  connective  tissue  about  the  vessels,  partly 
of  fully  developed  cancerous  tissue  and  partly  of  simple  inflammatory 
tissue,  extended  as  far  as  to  the  individual  acini,  or  as  far  as  the  capsule 
of  Glisson  might  be  said  to  reach.  It  was,  therefore,  a  sort  of  an  inter- 
stitial carcinomatous  hepatitis.  At  a  few  places  in  this  mass  individual 
tumors  appeared,  but  the  infiltration  around  the  smallest  veins  could 
not  be  distinguished  with  the  naked  eye,  and  the  liver  tissue  appeared 
to  be  normal  macroscopically  at  these  points.  It  does  not  seem  as  if 
cancerous  involvement  of  the  liver  along  this  route  could  be  very  rare. 
In  a  few  isolated  cases  the  bile-passages  are  supposed  to  play  a  role  in 
the  development  of  cancer  in  the  capsule  of  Glisson.  Naunyn*  noted 
that  the  epithelium  of  the  bile-tract  grew  out  as  plugs  or  buds  similar  to 
those  formed  in  carcinoma  of  the  stomach.  He  observed  this  mode  of 
extension  most  frequently  in  cases  of  primary  cancer  of  the  liver,  but  he 
also  found  it  in  a  few  cases  of  secondary  involvement  of  the  organ.  Yet 
he  believes  that  secondary  cancer,  as  a  rule,  springs  from  malignant 
emboli. 

I  have  never  been  able  to  observe  that  the  epithelium  of  the  bile- 
passages  takes  any  active  part  in  the  development  of  cancer.  In  the 
last-mentioned  case,  where  one  might  expect  that  the  epithelium  had 
undergone  some  changes  because  of  the  close  association  of  the  passages 
with  the  cancer  in  the  connective  tissue  outside  of  them,  I  did  find  a  few 
of  the  ducts  dilated,  but  this  was  due  to  the  retention  of  bile  and  there 
was  absolutely  no  irregular  proliferation  of  the  epithelial  cells. 

(B)  Cancer  in  the  Connective  Tissue  Around  the  Large  Vessels  Running 
Along  the  Spinal  Column. — Cancer  may  extend  slowly  and  often  dis- 
continuously  in  the  loose  connective  tissue  along  the  aorta,  the  inferior 
vena  cava,  and  even  along  the  branches  of  these,  in  the  same  manner  as 
it  does  in  the  connective  tissue  of  the  liver,  as  is  shown  by  the  last  case, 

*  "Ueber  die  Entwickelung  der  Leberkrebse,"  Arch.  f.  Anat.  u.  Physiol.,  1866. 
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for  in  this  instance  cancerous  infiltration  was  present  around  the  vessels 
in  the  hilum  of  both  kidneys.  The  small  multiple  tumors  in  the  kidney 
tissue,  in  the  capsule  of  these  organs,  and  in  the  psoas  muscle,  probably 
also  originated  by  direct  extension  through  the  loose  connective  tissue, 
for  these  growths  cannot  be  explained  by  assuming  them  to  be  metastatic 
deposits  from  the  greater  circulation,  since  no  other  muscles  or  connec- 
tive tissue  in  any  other  part  of  the  body  were  involved.  If  the  malignant 
cells,  when  extending  in  the  connective  tissue,  always  formed  a  directly 
continuous  growlh,  this  mode  of  extension  could  readily  be  explained. 
But  this  is  not  always  the  case.  In  this  instance  there  were,  as  men- 
tioned, multiple  tumors  in  the  capsule  of  the  kidneys  and  in  the  vessels. 
There  is  no  anatomic  explanation  for  this  condition.  It  appears  as  if 
extension  of  the  malignant  cells  might  occur  in  one  or  the  other  of  two 
purely  hypothetic  w  ays :  In  the  first  place,  it  is  possible  that  the  lymph- 
vessels  might  be  the  channels  along  which  the  malignant  cells  travel,  and 
the  question  of  cancer-cells  traveling  against  the  lymph-stream  comes 
up  at  this  point,  since  in  this  case  the  lymph  naturally  passed  from  the 
kidneys  toward  the  glands  around  the  aorta,  and  from  the  psoas  muscle 
to  the  lymph-glands  around  the  iliac  vessels.  Of  course,  one  could 
overcome  this  diSiculty  by  assuming  that  the  lymph-current  was  re- 
versed because  the  central  glands  were  clogged  up.  For  instance,  if 
the  lymph-glands  along  the  aorta  w'ere  obstructed,  the  lymph-stream 
might  flow  toward  the  inguinal  glands,  or  if  the  iliac  glands  were  clogged, 
the  lymph-current  might  pass  through  the  psoas  muscle.  If  the  valves 
in  the  lymph-vessels  would  permit  such  a  change  in  the  lymph-current, 
it  is  conceivable  that  the  malignant  cells  might  extend  in  this  fashion 
and  thus  form  the  metastatic  growths  like  those  in  question. 

In  the  second  place,  extension  of  the  cancer  through  the  connective 
tissue  might  take  place  without  the  aid  of  the  lymph-vessels  by  the 
malignant  cells  forcing  their  own  way  through  the  loose  connective  tissue, 
in  the  same  way  as  the  white  blood-corpuscles.  Ameboid  movements 
of  cancer-cells  have  been  observed  very  recently  by  Waldeyer,*  who 
noted  that  epithelial  cells  from  a  recently  extirpated  carcinoma  of  the 
mammary  glands  slowly  changed  their  shapes  for  a  considerable  time 
after  the  extirpation.  He  examined  the  cells  in  a  drop  of  the  patient's 
blood,  which  was  kept  at  body  temperature.  As  stated,  these  attempts 
at  explaining  the  extension  of  cancer  in  the  connective  tissue  are  purely 
hypothetic  in  nature.  All  we  know  at  present,  then,  is  that  the  malig- 
nant cells  do  extend  in  the  loose  connective  tissue,  and  that  their  ad- 
[vance  is  neither  by  direct  growth  nor  through  extension  by  blood  or 
[lymph-vessels.  Further  investigations  must  be  undertaken  in  order  to 
lake  the  method  of  extension  in  this  tissue  plain. 

*  Virchow's  Archiv,  1872,  vol.  Iv,  p.  83. 


126  COLLECTED   WORKS   OF   CHRISTIAN   FENCER,    M.D. 


Cancerous  Involvement  of  Nerves 

The  lancinating  pains  so  characteristic  of  cancer  suggest  involvement 
of  the  nerves.  That  pain  is  often  absent  or  very  mild,  both  in  cancer  of 
the  stomach  and  in  malignant  growths  of  other  organs,  is  well  known. 
This  might  be  due  to  the  local  relations  between  the  tumor  and  the 
nerve.  But  there  do  occur  a  number  of  cases  of  cancer  in  the  mammary 
glands  and  the  stomach  in  which  pain  is  very  pronounced,  and  cannot  be 
controlled  by  narcotics.  The  pain  appears  without  any  external  provo- 
cation, has  no  relation  to  meals  or  other  things,  and  presents  remissions 
and  exacerbations,  similar  to  the  pain  of  nervous  origin,  when  it  is  cus- 
tomary to  assume  that  it  is  due  to  lesions  in  some  part  of  the  nerve-stems, 
as,  for  instance,  in  the  trigeminus  in  case  of  neuralgia,  the  nerve  being 
thought  to  be  involved  in  the  parts  passing  through  the  various  foramina. 
Lesions  in  the  nerve-stems  have  been  found  in  cases  of  cancer  accom- 
panied by  violent  pain,  such  lesions  being  frequent  in  cancer  of  the 
mammary  glands  in  which  neuromata  have  been  observed  both  on  the 
mammary  and  on  the  intercostal  nerves.  So  far  as  cancer  of  the  stomach 
goes,  little  has  been  done  to  investigate  the  source  of  the  pain.  The  large 
nerve-stems  forming  the  end-branches  of  the  vagi,  which  have  a  diameter 
of  1  mm.  and  are  distributed  about  the  cardia  and  the  lesser  curvature, 
might  in  many  cases  of  cancer  of  the  stomach  come  in  direct  contact 
with  tumor  masses  on  the  peritoneal  surface  or  in  the  external  layers. 
The  relation  between  tumor  nodules  and  nerve-bundles  in  contact  with 
them  is  said  to  vary.  Forster*  never,  and  Walshef  very  seldom,  ob- 
served malignant  cells  infiltrating  a  nerve-stem.  RokitanskyJ  states 
that  cancer  in  the  nerve-stems  in  the  great  majority  of  cases  is  secondary, 
and  that  it  is  remarkable  how  little  resistance  the  nerves  offer  against 
malignant  invasion.  Cornil  §  reviews  the  literature,  which  is  very  scant 
concerning  this  particular  subject,  and  has  himself  observed  four  cases 
of  cancer  secondary  in  various  peripheral  nerves.  He  also  gives  a  good 
description  of  the  relation  of  cancer-cells  to  nerves.  It  is,  after  all,  not 
very  rare  for  cancer  to  extend  in  the  stems  of  the  peripheral  nerves,  and 
in  case  of  carcinoma  of  the  stomach  the  anatomic  relations  often  give 
opportunity  for  such  extension.  For  this  reason  it  is  strange  that  such 
an  involvement  should  have  been  observed  so  little,  and  that  the  litera- 
ture on  cancer  of  the  stomach  should  be  so  singularly  free  from  observa- 
tions along  this  line.  And  it  is  still  more  strange  that  the  few  cases  re- 
corded were  observed  at  a  time  when  microscopic  investigation  was  not 
carried  out.  I  now  wish  to  state  briefly  my  own  observations  on  this 
point. 

Prus  II  states  that  Cruveilhier  once  found  scirrhus  in  the  right  vagus. 
Cruveilhier,  however,  did  not  seem  to  have  placed  any  special  emphasis 

*  Loc.  ciL,  p.  435.  f  Nature  and  Treatment  of  Cancer,  p.  537 . 

t  Handbuch,  1856,  vol.  ii,  p.  501. 

§  "Sur  la  production  des  tumeurs  epitheliales  dans  les  nerfs,"  Jour,  de  I'anat.  et  de 
physiol.  par  Robin,  1864,  p.  183. 

IlLoc.  ciV.,  p.  56,  1829. 
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on  this,  since  it  is  not  mentioned  in  any  of  his  larger  pathologic  works. 
Prus  himself  observed  cancerous  infiltration  of  the  right  vagus  in  an 
instance  of  carcinoma  of  the  lesser  curvature  in  a  man  fifty-two  years  old, 
which  gave  the  usual  symptoms,  among  which  was  a  moderate  amount 
of  gastralgia,  which  could  be  controlled  readily  by  opium.  By  tracing 
the  right  esophageal  plexus  toward  the  stomach,  he  found  that  the  nerve- 
fibers  in  the  cardia  which  led  to  the  tumor  on  the  lesser  curvature  were 
there  as  thick  as  their  normal  diameter  for  a  distance  of  1  cm.  They 
were  of  the  usual  color  and  consistence,  but  they  were  lost  in  the  tumor 
mass  and  could  not  be  traced  to  the  infiltrated  layers  of  the  stomach. 
Prus  considered  this  lesion  of  the  nerve-fibers  to  be  of  a  scirrhous  type, 
and  believed  that  the  lesions  on  the  nerves  were  the  cause  of  carcinoma 
of  the  stomach.  He  considered  this  case  a  weighty  proof  for  the  idea 
that  the  nervous  system  formed  an  important  factor  in  the  etiology  of 
cancer. 

A  few  years  after  this  Lombard*  reported  a  few  cases  belonging  to 
this  type.  Among  the  cases  from  the  military  hospital  at  Genoa  occurs 
one  case  of  cancer  of  the  pylorus  which  was  accompanied  by  cancerous 
infiltration  of  both  vagi.  A  carpenter  sixty-five  years  old  entered  the 
hospital  markedly  emaciated.  He  was  very  constipated,  often  vomited 
dark  masses,  and  died  four  weeks  after  entrance  to  the  hospital.  AVhether 
or  not  pain  was  present  is  not  stated,  but  at  any  rate  it  could  not  have 
been  pronounced,  since  the  other  symptoms  were  accurately  described. 
Postmortem  examination  showed  ulcerated  scirrhous  carcinoma  of  the 
pyloric  end  and  some  hypertrophy  of  the  muscularis.  Both  vagi,  from 
the  angle  of  the  mandible  down  to  the  stomach,  were  twice  their  normal 
thickness.  They  were  firm  and  irregular,  but  without  nodules  or  dis- 
colored portions.  This  thickening  could  be  traced  into  the  small 
branches  running  to  the  esophagus  and  the  musculature  of  the  stomach. 
Some  of  the  branches  going  to  malignant  glands  in  the  lesser  curvature 
were  not  thickened.  The  thoracic  aorta  was  diffusely  dilated  and  athero- 
matous. Otherwise  the  organs  of  the  body  were  unchanged.  Lombard 
does  not  state  of  what  nature  the  lesions  in  the  nerves  might  have 
been,  nor  does  he  correlate  them  with  cancer  of  the  stomach.  On  the 
other  hand,  he  believes  that  the  hypertrophy  of  the  musculature  of  the 
stomach  was  due  to  the  thickening  of  the  vagi,  and  uses  this  occurrence 
as  a  proof  for  the  idea  that  the  vagus  is  a  motor  nerve  for  the  stomach. 

The  second  case  was  that  of  a  man,  forty-three  years  of  age  (the 
clinical  history  is  not  given),  in  whom  was  found  carcinoma  of  the  py- 
lorus associated  with  thickening  of  the  thoracic  part  of  the  right  vagus. 
The  left  vagus  was  unchanged.  The  branches  of  the  right  which  enter 
the  lesser  curvature  and  those  going  to  the  pylorus  were  markedly 
thickened,  some  of  them  being  thicker  than  the  main  stem.  Lombard 
held  that  the  lesions  in  the  vagus  had  produced  a  partial  hypertrophy  of 
the  muscularis  in  the  cancerous  portion  of  the  pyloric  end.  This  suppo- 
sition he  considered  further  supported  by  a  case  in  which  the  stomach,  as 
well  as  both  vagi,  was  atrophied. 

*  Gaz.  med.  dejParis,  1836. 
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None  of  the  writers  mentioned  present  the  idea  that  the  lesions  in  the 
nerves  might  have  been  secondary  to  carcinoma  of  the  stomach,  al- 
though they  probably  suspected  the  lesions  of  the  nerves  to  be  of  a  can- 
cerous nature.  Nor  did  it  occur  to  them  that  the  condition  of  the 
nerves  might  have  had  some  relation  to  the  gastralgia.  Whether  in 
reality  the  nerves  were  the  seat  of  malignant  growths  or  of  a  benign 
proliferation  of  the  interstitial  nervous  tissue  is  impossible  to  say,  since 
microscopic  investigation  was  not  made.  In  Prus'  case,  where  the 
smaller  portion  of  the  nerves  was  involved,  it  does  look  as  if  the  thicken- 
ing were  due  to  infiltrating  carcinomatous  cells,  which  grew  into  the 
nerve  from  the  primary  tumor  in  the  stomach,  since  such  an  occurrence 
is  not  rare.  But  the  diffuse  infiltration  present  in  Lombard's  case,  in 
which  almost  the  entire  vagus  was  involved,  could  scarcely  have  been 
due  to  malignancy,  since  similar  cases  of  a  cancerous  nature  have  never 
been  seen. 

Only  very  few  of  the  later  writers  have  directed  their  attention  to  the 
relation  of  the  nerves  to  carcinoma  of  the  stomach.  Watson*  cites  a 
case  of  carcinoma  of  the  lesser  curvature  in  a  man  of  thirty-six  who  for 
eight  months  had  suffered  from  severe  pains  in  the  epigastrium.  Here 
the  branches  of  the  vagus  could  be  seen  to  enter  the  firm  scirrhous  tumor 
mass  and  become  lost  in  it.  This  condition,  he  thinks,  explained  the 
severe  pains.  Habersohn  j  does  not  give  any  specific  cases,  but  remarks 
that  sometimes  the  vagus  might  penetrate  the  tumors  in  the  stomach, 
and  in  such  cases  the  fibers  are  either  of  normal  appearance  or  entirely 
destroyed.  This  destruction  of  the  nerve-fibers  may  in  individual  cases 
produce  cessation  of  the  pain  and  gastric  irritability  toward  the  end  of 
the  disease.  The  two  writers  just  mentioned  did  observe,  then,  that 
the  nerves  entered  the  tumor,  and  interpreted  the  pains  as  being  due  to 
this.  Habersohn  puts  particular  emphasis  on  the  fact  that  destruction 
of  the  nerves  leads  to  disappearance  of  the  pains.  Neither  of  them, 
however,  observed  the  extension  of  malignant  cells  along  the  nerve- 
stems. 

Since  I  have  observed  a  few  cases  of  this  kind  I  wish  to  call  attention 
to  the  relation  between  cancer  of  the  stomach  and  the  nerves.  Accord- 
ing to  my  experience,  cancer  of  the  stomach  frequently  involves  the 
branches  of  the  vagi  in  the  stomach,  as  I  observed  4  instances  in  29  cases. 
The  condition  in  the  nerves  may  be  as  follows : 

Either  spindle-shaped  neuromata  are  found  at  certain  parts  of  the 
stem  at  a  lesser  or  greater  distance  from  the  original  tumor,  which  are 
structurally  very  similar  to  those  which  Cornil  has  described  on  the 
branches  of  the  axillary  plexus  or  on  the  intercostal  nerves  in  cases  of 
carcinoma  of  the  mammary  glands,  or  the  nerve-stem,  prior  to  its  en- 
trance into  the  malignant  tumors,  forms  a  cone-shaped  tumor,  1  to  2  cm. 
in  length  and  4  to  5  mm.  in  width,  the  base  being  next  to  the  tumor. 
The  tumor  might  be  either  the  primary  one  in  the  stomach-wall  or  masses 
of  malignant  lymph-glands,  situated  either  in  the  lesser  curvature  or 
*  von  Henoch:  Klinik  der  Unterleibs-Krankheiten,  1863,  p.  304. 
t  Diseases  of  the  Abdomen,  London,  1862,  p.  168. 
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more  frequently  on  the  posterior  surface  of  the  stomach;  in  such  cases 
the  right  stem  of  the  vagus  is  involved. 

These  neuromata  or  swollen  parts  of  the  nerves  consisted  of  carcino- 
matous tissue  in  all  my  cases,  and  they  were  due  to  secondary  infiltration 
of  the  nerves.  According  to  the  consistence  of  the  primary  tumors, 
they  are  more  or  less  firm,  containing  scant  amounts  of  cancer  juice,  or 
they  are  softer  and  their  cut  surface  exudes  an  abundance  of  purulent 
fluid.  As  far  as  the  structure  goes,  the  nerve-bundles  are  separated 
from  the  carcinomatous  tissue  in  the  older  portions  of  the  neuroma. 
Cornil*  found  carcinomatous  cells  in  the  neurilemma  and  in  the  peri- 
neurium. This  infiltration  had  separated  the  smallest  nerve-bundles. 
In  a  great  majority  of  cases  he  found  both  the  alveoli  and  the  individual 
cells  to  be  strikingly  small.  I  observed  the  same  in  two  of  my  cases,  but 
in  the  others  the  size  of  the  cells  was  that  of  their  fellows  in  the  original 
tumor. 

While  Cornil  found  the  malignant  cells  limited  to  the  neurilemma,  so 
that  the  smallest  nerve-bundles  were  intact,  I  observed  the  tumor-cells 
penetrating  between  the  individual  nerve-fibers  which  were  in  immediate 
contact  with  the  cells.  In  a  longitudinal  section  of  one  of  these  neuro- 
mata, in  Case  XXX,  the  nerve-fibers  were  seen  to  be  separated  by  long, 
narrow  columns  of  cells  which  were  often  but  two  cells  wide.  As  far  as  I 
could  determine  with  an  oil-immersion  lens,  these  cells  lay  against  the 
naked  nerve-fibers. 

Fig.  5  of  Plate  I  shows  a  cross-section  of  one  of  these  neuromata. 
At  1  the  inner  neurilemma  can  be  seen  between  the  smallest  nerve- 
bundles;  at  2  are  groups  of  malignant  cells;  and  at  4  are  small,  irreg- 
ular groups  of  nerve-fibers  cut  across,  between  which  are  cancerous 
cells. 

Only  in  one  case  (Case  XXXII)  were  there  any  signs  of  neuritis  in 
the  form  of  inflammatory  tissue  with  long  columns  of  small  round-cells 
between  the  nerve-fibers. 

The  individual  nerve-fibers  are,  as  a  rule,  to  a  greater  or  lesser  extent 
involved,  but,  as  Cornil  states,  only  partially  so;  thus  some  nerve-fibers 
or  groups  of  these  might  be  finely  granular,  with  elongated  groups  of 
fatty  granules  within  them — the  same  fatty  degeneration  which  is  ob- 
served when  nerve-fibers  are  sectioned  or  in  cerebral  paralyses.  Other 
nerve-fibers  are  entirely  unchanged,  and,  what  is  remarkable,  indeed,  is 
the  fact  that  what  are  apparently  entirely  normal  nerve-fibers  may  be 
completely  surrounded  by  tumor-cells.  Granular  degeneration  of  some 
of  the  nerve-fibers  of  the  vagus  may  extend  beyond  the  parts  infiltrated 
by  cancerous  cells.  In  such  parts  of  the  nerve  as  lie  outside  of  the 
neuromata  there  occurs,  besides  the  granular  degeneration,  an  atrophy 
of  the  nervous  tissue,  so  that  the  nerve-stem  looks  like  a  finely  striped 
connective  tissue.  Such  spots  were  found  in  my  first  case,  and  in  a 
case  belonging  to  Heller,  which  is  to  be  described  later.  These  are 
the  same  degenerative  changes  seen,  for  instance,  when  nerve-fibers  are 
cut  across.     In  such  cases  the  fibers  first  undergo  fatty  degeneration 

*  Loc.  cit.,  p.  193. 
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and  are  then  changed  to  connective  tissue.  Cornil  holds  that  it  is  tliis 
granular  degeneration  of  the  nerve-fibers  which  causes  the  lancinating 
pains  accompanying  cancer. 

It  is  a  point  of  practical  interest  to  know  whether  the  cancerous 
infiltration  of  the  nerve  has  any  relation  to  the  pain  or  always  produces 
pain,  and  I  shall  come  back  to  this  point  later  on. 

My  first  case  of  carcinoma  of  the  vagi  is  remarkable  because  it  was 
associated  with  intense  and  continuous  pain  of  the  nature  of  neuralgia. 
This  caused  me  to  suspect  involvement  of  the  nerves,  which  was  found 
to  be  the  case. 

Case  XXX. — Scirrhous  carcinoma  of  the  cardia;  firm,  ulcerated  turner;  stenosis  of  the 
cardia;  retraction  of  the  fundus;  carcinomatous  infiltration  of  the  lower  portion  of  the  esophagus 
and  of  the  lymph-glands  along  the  aorta.  Carcinomatous  neuromata  of  both  vagi;  beginning 
chronic  tuberculosis  of  the  right  lung;  chronic  follicular  enteritis  and  follicular  ulceration  of 
the  ileum.     Intense  neuralgic  pains. 

Conrad  Hilden,  age  sixty-five,  sailor.  In  the  spring  of  1868  he  began  to  suffer  from 
nausea  and  vomiting,  and  later  from  gastralgia,  which  recurred  at  shorter  and  shorter 
intervals  and  also  increased  in  intensity,  so  that,  toward  the  last,  one  attack  lasted  from 
three  to  four  hours.  The  pain  radiated  to  both  sides  of  the  spinal  column,  and  was  ac- 
companied by  nausea,  with  occasional  vomiting  of  a  colorless  fluid  and  food -substances. 
He  entered  the  hospital  February  14,  1870.  The  attacks  of  pain  in  the  stomach  were 
independent  of  the  meals,  and  he  could  always  retain  his  food.  He  suffered  from  a  mod- 
erate degree  of  constipation.  After  treating  him  for  twenty-three  days  with  irritants 
over  the  cardia,  the  attacks  of  pain  disappeared. 

In  August,  1870,  he  again  entered  the  hospital,  complaining  of  the  same  trouble. 
After  drinking  warm  liquid  he  could  at  times  feel  a  scorching  pain  on  a  definite  spot  in  the 
cardiac  region.  The  same  treatment  was  instituted,  and  after  thirty-nine  days  the  pain 
again  left  him. 

In  November,  1870,  he  returned  for  the  third  time,  complaining  of  more  intense  pain 
than  before.  The  attacks  now  recurred  three  or  four  times  in  twenty-four  hours,  lasted 
about  an  hour,  and  were  accompanied  with  nausea,  but  not  with  vomiting.  By  douching 
the  stomach,  putting  him  on  a  milk  diet,  and  giving  him  ice  to  suck  the  pain  gradually 
decreased  for  about  two  months.  A  sound  passed  through  the  esophagus  met  with  some 
resistance  at  the  cardia.     He  was  fairly  well  nourished  and  rather  strong. 

In  April,  1871,  he  entered  the  hospital  for  the  fourth  time,  and  now  he  was  emaciated. 
The  pains  were  intense,  and  lasted,  with  few  short  remissions,  throughout  the  entire  day. 
He  noted  that  solid  foods  were  stopped  at  the  cardia,  and  had  to  be  washed  down  with 
water,  but  he  had  neither  nausea  nor  vomiting.  After  three  months'  treatment  he  again 
left  the  hospital.  He  finally  entered  the  hospital  in  January,  1872,  and  was  at  this  time 
pronouncedly  emaciated,  and  appeared  to  have  been  gradually  going  downhill.  He  now 
sufiFered  from  hiccough,  nausea,  and  vomiting  after  each  meal.  The  pain  in  the  cardia 
was  as  intense  as  ever,  and  radiated  out  to  each  side  of  the  trachea,  where  nothing  could 
be  seen.  He  had  intermittent  diarrhea  and  constipation.  His  strength  gradually  de- 
creased, he  sank  rapidly,  and  died  on  the  twelfth  of  February,  1872. 

Autopsy,  thirty-six  hours  after  death.  The  body  is  extremely  emaciated,  167  cm.  in 
length.  The  abdomen  is  retracted,  so  that  the  abdominal  wall  lies  against  the  spinal 
column.  The  skin  is  dry  and  slightly  wrinkled.  The  pericardial  cavity  contains  a  small 
amount  of  a  clear,  serous  fluid.  The  heart  is  of  normal  shape,  small,  and  covered  with 
soldier  spots.  The  lower  lobe  of  the  left  lung  is  edematous;  otherwise  the  lungs  are  nor- 
mal. On  the  posterior  surface  of  the  lower  lobe  of  the  right  lung  is  a  caseous  portion,  the 
8ITC  of  a  small  walnut,  and  surrounding  this  occur  groups  of  peribronchial  nodules  and 
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miliary  tubercles.  In  the  center  of  the  caseous  mass  the  tissue  has  broken  down,  forming 
a  small  cavity  filled  with  a  purulent  liquid.  The  surrounding  tissue  is  partly  edematous 
and  partly  infiltrated  with  a  cloudy,  purulent  liquid.  In  the  hilum  of  the  lung  correspond- 
ing to  the  affected  area  are  a  few  soft,  swollen,  and  pigmented  lymph-glands.  The  bron- 
chial mucosa  is  unchanged. 

There  is  no  fluid  in  the  abdominal  cavity,  and  the  peritoneum  is  smooth.  The  spleen 
is  firmly  adherent  to  the  surroundings.  On  its  outer  surface  occurs  a  firm  white  layer  of 
connective  tissue  which  is  3  mm.  in  thickness,  and  from  which  white  septa  extend  into  its 
pulp.  The  liver  is  of  normal  shape,  rather  small,  and  has  a  wrinkled  capsule.  The  paren- 
chyma is  brownish  red,  opaque,  and  rather  soft.  The  posterior  part  of  the  under  surface 
of  the  left  lobe  is  adherent  to  the  lesser  curvature  of  the  stomach  and  to  the  cardia.  The 
bile-passages  are  open,  and  the  gall-bladder  contains  a  thin,  dark-green  bile.  The  stomach 
is  markedly  reduced  in  size.  At  the  cardia  is  a  constricting  ring  which  ha.s  snared  off  a 
portion  of  the  fundus  as  large  as  a  hen's  egg.  The  remaining  portion  of  the  stomach  is 
about  as  large  as  the  normal  pyloric  antrum.  The  lower  portion  of  the  stomach  is  thicker 
than  normal,  due  to  the  fact  that  the  musculature  increases  in  thickness  toward  the  lower 
end.  The  cardia  is  contracted  to  such  an  extent  that  it  barely  admits  a  No.  20  French 
catheter  through  the  stenosed  portion,  around  which  occur  firm  nodular  masses.  On  the 
lesser  curvature,  near  the  cardia,  and  extending  down  on  the  posterior  surface,  there  is  a 
round  ulcer,  7  cm.  wide  and  6  cm.  in  height.  The  bottom  of  this  ulcer  is  formed  by  the 
pancreas,  which  is  uneven  and  studded  with  small  discolored  nodules.  In  cut  section  the 
pancreatic  parenchyma  appears  normal,  but  the  interstitial  septa  are  thickened.  The 
edges  of  the  ulcer  are  firm,  infiltrated,  and  somewhat  uneven. 

In  cross-section  the  mucosa  and  the  hypertrophied  muscularis  are  seen  to  be  infil- 
trated with  a  white  tumor  mass  from  which  a  scant  amount  of  a  milky  juice  can  be  scraped. 
This  consists  of  granular,  partly  degenerated  epithelial  cells  mixed  with  a  granular  debris. 
On  the  serous  surface  of  the  stomach  there  occur,  in  the  region  of  the  cardia,  firm  tumors  as 
large  as  hempseeds.  The  ileum  contains  numerous  small,  semisolid,  yellowish-white 
nodules  in  the  submucosa.  These  are  freely  movable.  They  are  swollen,  partly  caseous, 
solitary  follicles,  some  of  which  have  ulcerated  tops,  forming  follicular  ulcers.  A  few 
similar  nodules  are  present  in  the  duodenum  and  the  jejunum,  where  they  are  situated 
partly  on,  and  partly  in,  the  transverse  folds.  The  mucosa  of  the  entire  smaller  intestine 
is  slate  colored  and  finely  pigmented.  The  large  intestine  contains  only  a  few  nodules, 
but  the  mucosa  is  more  pigmented  and  decidedly  slate  colored.  The  kidneys  are  small, 
and  their  capsules  are  adherent  to  the  uneven  surface.  The  parenchyma  is  cyanotic,  but 
otherwise  normal.  The  mesenteric  glands  are  firm  and  rather  swollen;  most  of  them  con- 
tain white,  somewhat  caseous  masses.  In  the  lower  part  of  the  esophagus,  extending  to 
within  5  or  6  cm.  above  the  cardia,  the  wall  is  firm,  and  measures  from  1  to  Ij^  cm.  in 
thickness.  Surrounding  this  part  of  the  esophagus  and  along  the  aorta  are  firm,  swollen 
lymph-glands  the  size  of  small  nuts.  On  the  tongue  is  a  coating  which  extends  behind  the 
larynx  and  down  into  the  upper  part  of  the  esophagus  as  small  white  spots. 

On  the  anterior  vagus,  3  cm.  above  the  cardia,  is  found  a  spindle-shaped,  firm  neu- 
roma, which  is  1  cm.  in  length  and  4  mm.  in  width.  On  one  of  the  smaller  branches  of 
this  nerve  occurs  a  semispheric  nodule  as  large  as  a  pea.  This  is  adherent  to  the  nerve, 
which  enters  the  esophageal  musculature  below  the  tumor.  A  .spindle-shaped  neuroma  is 
also  found  on  the  posterior  vagus,  3  cm.  from  the  cardia.  This  is  13^  cm.  in  length,  and 
is  firmly  adherent  to  a  group  of  enlarged  lymph-nodes,  into  which  several  smaller  branches 
of  the  nerve  are  seen  to  run.  These  are  not  thickened.  The  cut  surfaces  of  the  neuromata 
are  smooth  and  of  a  whitish-gray  color.  A  small  amount  of  a  purulent  liquid  can  be 
scraped  away  from  them,  consisting  of  granular  cells,  60  to  90  micra  in  diameter,  which 
have  no  nuclei. 

Microscopic  Examination. — The  mucosa  at  the  edge  of  the  ulcer  is  slightly  thickened 
(0.6  mm.).     A  few  of  the  gastric  glands  are  somewhat  slightly  dilated,  and  some  of  them 
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are  611ed  with  columnar  cells,  while  the  majority  are  lined  with  normal  epithelium.  The 
muscnlaris  mucosa;  is  greatly  thickened,  and  between  the  muscular  bundles  is  a  granular 
connective  tissue  rich  in  oval  or  round,  sharply  outlined  nuclei,  which  are  6  to  9  micra  in 
diameter.  These  are  not  similar  to  the  nuclei  of  the  small  round-cells  found  in  ordinary 
inflammation,  but  suggest  rather  the  nuclei  of  malignant  cells,  which  are  free  from  cyto- 
plasm. There  are  no  alveoli  present.  Underneath  the  mucosa  is  a  firm,  white,  fibrous 
mass,  2  mm.  in  thickness,  and  a  similar  mass  is  found  outside  of  the  muscularis,  which  has 
sloughed  away.  This  consists  of  a  fibrillar  connective  tissue  which  is  markedly  wavy. 
Certain  parts  of  this  tissue  are  finely  granular,  and  contain  short  elastic  fibers  and  scattered 
large  round-ce  Is  having  a  granular  cytoplasm,  and  measuring  about  12  micra  in  diameter. 
These  are  arranged  in  small  groups,  but  an  alveolar  arrangement  cannot  be  seen.     In  the 


Fig.  II. — Esophagus  and  cardiac  end  of  stomach,  seen  from  the  front:  i,  Esophagus;  2,  2,  stomach; 
3,3,  aorta;  4,  4,  vagus;  5,  5,  spindle-shaped  neuromata  of  branches  of  vagus;  6,  6,  6, 6,  small  cancerous  lymph- 
nodes  about  the  esophagus. 


edge  of  the  ulcer  the  muscularis  measures  6  to  7  mm.  in  thickness.  It  has  been  bent  in- 
ward toward  the  mucosa.  The  muscularis  is  penetrated  by  white  septa,  similar  in  struc- 
ture to  the  white  mass  in  the  submucosa.  These  septa  are  also  free  from  alveoli.  The 
thickened  lower  part  of  the  esophagus  is  seen  to  be  the  part  most  recently  invaded  by  the 
cancerous  cells,  because  groups  of  epithelial  cells,  15  to  20  micra  in  diameter,  with  round 
nuclei  measuring  6  micra  across,  occur  everywhere  between  the  muscular  bundles.  These 
cells  are  not  limited  to  the  connective  tissue  between  the  bundles,  but  are  seen  to  force 
their  way  between  the  individual  muscle-fibers.  In  some  of  the  muscle-fibers  there  can 
be  seen  columns  of  fat-globules. 

In  cross-section  the  muscular  fibers  are  forced  apart  by  groups  of  carcinomatous  cells. 
The  neuromata  on  the  vagi  are  produced  by  carcinomatous  infiltration.     In  places  where 
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the  malignant  tissue  has  reached  its  greatest  development  there  are  found  small  alveoli, 
35  to  45  micra  in  length,  filled  with  cells,  measuring  12  micra,  and  containing  large  round 
nuclei  (6  micra).  In  places  where  the  cancerous  infiltration  is  more  recent,  a  longitudinal 
section  shows  spindle-shaped  groups  of  malignant  cells  which  extend  between  both  the 
bundles  of  nerve-fibers  and  the  individual  fibers.  In  cross-section  groups  of  carcinomatous 
cells  can  be  seen  partly  in  the  neurilemma  and  partly  between  the  smaller  nerve-bundles, 
as  groups  of  cells  separating  the  nerve-fibers  into  bundles  varying  in  size,  a  picture  very 
similar  to  that  seen  in  cross-section  of  muscles  which  show  carcinomatous  infiltration. 

The  connective-tissue  sheath  covering  the  entire  nerve  is  not  involved  to  any  greater 
extent  than  is  the  rest  of  the  nerve.  In  the  oldest  portions  of  the  neuromata  the  cancerous 
cells  show  granular  degeneration  and  contain  fat-droplets,  but  neither  connective-tissue 
stroma  nor  alveoli  are  present.  The  nerve-stems  above  and  below  the  neuromata  contain 
fibers  in  which  the  myelin  sheath  is  undergoing  granular  degeneration,  as  well  as  portions 
where  the  fibers  seem  to  have  been  replaced  by  connective  tissue.  The  lymph-glands 
along  the  aorta  contain  carcinomatous  cells,  15  to  21  micra  in  diameter,  having  round 
nuclei.  These  are  scattered  in  the  lymphoid  tissue  without  attempts  to  form  alveoli. 
The  small  nodules  on  the  peritoneum  consist  of  inflammatory  tissue  and  malignant  tissue 
containing  alveoli,  lined  with  cells  similar  to  those  in  the  other  tumors.  The  enlarged 
follicles  in  the  intestines  are  free  from  malignant  cells. 

There  is  no  doubt  that  the  intense  neuralgic  pains  present  in  this 
case  were  due  to  the  neuromata  present  on  the  vagi.  That  these  were 
secondary  to  the  mahgnant  ulcer  of  the  stomach,  and  not  an  incidental 
complication,  is  plain  from  their  size  and  structure,  for  if  the  tumors 
were  primary  in  the  nerves,  they  would  have  been  larger.  Then,  too, 
it  is  very  doubtful  if  carcinoma  ever  occurs  primarily  in  the  nerves. 
The  more  recent  ideas  about  development  of  carcinoma  speak  strongly 
against  this.  Furthermore,  the  early  symptoms,  such  as  nausea  and 
vomiting,  suggest  a  primary  involvement  of  the  stomach.  Of  course, 
one  might  conceive  of  lesions  in  the  nerves  producing  such  symptoms, 
but  clinical  experience  speaks  against  this,  and  in  Heller's  case,  where 
the  vagus  was  infiltrated  by  malignant  cells  higher  up,  there  were  no 
stomach  symptoms.  Heller  found  the  bronchial  glands,  the  bronchi, 
and  the  pleurae  infiltrated  by  carcinomatous  tissue,  and  the  right  vagus 
was  involved  in  the  region  of  the  bifurcation  of  the  trachea  for  a  distance 
of  6  cm.  The  cancer  had  extended  from  one  of  the  bronchial  glands,  and 
reached  some  distance  up  into  the  recurrent  laryngeal.  The  patient 
had  suffered  from  pain  in  the  back  for  half  a  year,  to  which  was  added 
paraWsis  of  the  right  glottis  with  dyspnea.  But  the  patient  was  abso- 
lutely free  from  symptoms  suggesting  disturbances  in  the  innervation 
of  the  stomach.     At  any  rate,  none  of  such  a  nature  are  recorded. 

I  failed  both  in  this  and  the  following  cases  to  find  signs  of  hyper- 
trophy of  the  muscularis  of  the  stomach,  which,  according  to  Lombard, 
is  produced  by  neuromata  on  the  vagi. 

It  is  rather  remarkable  that  in  this  case  the  carcinoma  of  the  nerves 
appeared  as  spindle-shaped  neuromata  along  the  nerve-stems.  One 
of  these  was  without  direct  connection  either  with  the  cancer  in  the 
stomach  or  in  the  lymph-glands.  Just  in  what  way  the  cancer  is 
transplanted  in  such  cases  is  difficult  to  prove,  but  it  is  analogous  to 
carcinoma  of  the  mammary  glands. 
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In  the  larger  percentage  of  cases  I  found  the  malignant  cells  extend- 
ing some  distance  into  the  nerve-stems  which  enter  the  malignant  tumors. 
In  such  instances  cone-shaped  tumors  occur,  the  bases  of  which  are  in 
direct  continuation  with  the  original  tumor.  Case  XXVI  was  the  first 
instance  of  this  type,  to  which  I  again  refer  at  this  point. 

In  this  case  both  the  posterior  vagus  and  a  large  branch  of  the  ante- 
rior were  infiltrated  by  malignant  cells  for  1  to  2  cm.  The  cells  of 
these  tumors  were  not  appreciably  smaller  than  the  cells  of  the  primary 
tumor,  which  shows  that  the  malignant  cells  in  the  nerves  are  not  con- 
stantly smaller  than  those  of  the  primary  tumor,  as  is  held  by  Cornil. 
The  pains  in  this  case  were  always  pronounced,  and  at  times  so  intense 
that  they  could  not  be  controlled  by  narcotics.  Hence  it  seems  reason- 
able to  suppose  that  the  pain  is  caused  by  involvement  of  the  nerves. 
The  last  month  before  death  the  pain  gradually  decreased,  and  near  the 
end  it  was  entirely  absent  for  days.  It  is  possible  that  Habersohn  is 
right  when  he  claims  that  the  cessation  of  pain  in  the  last  stage  is  due  to 
destruction  of  the  irritated  nerve-fibers  coming  from  the  stomach.  But 
why  the  irritated  main  stem  of  the  nerve  should  not  lead  to  as  much  pain 
in  the  later  stages  as  in  the  first  is  hard  to  say. 

In  the  following  case  only  the  right  vagus  was  infiltrated  by  carcino- 
matous tissue: 

Case  XXXI. — Mixed  form  of  carcinoma  and  cylinder-cancroid.  Firm,  scirrhous, 
ulcerated  tumor  on  the  lesser  curvature.  Erosion  of  the  right  superior  coronary  artery,  with 
fatal  hemorrhage.  Carcinomatous  infiltration  of  the  lymph-glands  around  the  stomach,  along 
the  aorta,  and  in  the  left  supraclavicular  region.  Lymph-vessels  on  the  external  surface  of  the 
stomach  filled  with  malignant  cells.  Carcinomatous  infiltration  of  the  lower  part  of  posterior 
vagus.     Pain  not  pronounced. 

Marie  Nielsen,  age  forty-five,  married,  entered  the  hospital  December  1,  1871,  with 
the  signs  and  symptoms  of  acute  catarrh  of  the  stomach,  viz.,  gastralgia,  nausea,  vomiting, 
and  some  fever.  These  symptoms  had  been  present  for  four  days.  She  was  well  nourished 
and  strong,  but  rather  anemic.  After  two  weeks  she  left  the  hospital  well,  but  only  four 
days  later  the  attacks  recurred;  this  time  they  were  associated  with  diarrhea  and  tarry 
feces.  She  reentered  the  hospital  January  13,  1872.  Palpation  now  revealed  a  tender, 
pulsating  tumor  over  the  cardia,  and  later  a  smooth,  firm  tumor  (the  left  lobe  of  the  liver 
pushed  forward)  could  be  felt  at  this  point.  During  the  following  month  and  a  half  she 
suffered  occasionally  from  severe  gastralgia,  had  tarry  stools,  and  often  vomited  a  coffee- 
ground  material.  She  lost  flesh  and  strength  rapidly.  Six  hours  before  death  she  vomited 
a  mucous  mass  mixed  with  fresh  blood.  This  was  followed  by  a  profuse  hemorrhage,  at 
the  end  of  which  she  died.     The  disease  had  lasted  three  months. 

Autopsy,  twenty-four  hours  after  death.  The  body  is  highly  emaciated.  Rigor 
mortis  present.  Numerous  striae  gravidarum  are  present,  and  through  the  relaxed  ab- 
dominal wall  an  undulating  fluid  can  be  felt  in  the  peritoneal  cavity.  In  the  left  supra- 
clavicular region  is  a  distinct  swelling,  which  is  made  up  of  firm,  enlarged  lymph-glands. 
The  heart  is  small  and  soft  and  normal  in  form.  The  peritoneal  cavity  contains  three 
liters  of  a  clear,  serous  fluid.  The  stomach  is  slightly  dilated.  The  lesser  curvature  is 
everywhere  adherent  to  the  posterior  surface  of  the  left  lobe  of  the  liver,  and  on  the  cor- 
responding part  of  the  .serous  surface  of  the  stomach  occur  a  white  network  of  injected 
lymph-vessels  and  also  a  few  firm  nodular  growths.  Along  the  anterior  part  of  the  greater 
curvature,  between  it  and  the  colon,  there  are  firm,  white,  enlarged  lymph-glands,  and  on 
the  neighboring  part  of  the  stomach  the  vessels  are  again  injected,  and  contain  a  rather 
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firm  mass,  made  up  of  round-  or  polymorphous  epithelial  cells  with  large  nuclei.  The 
pyloric  end  is  firmly  adherent  to  the  liver  near  the  suspensory  ligament,  and  it  appears  as 
a  firm  nodule,  as  large  as  a  hen's  egg,  which  is  covered  by  the  liver. 

The  stomach  is  filled  with  a  coffee-ground-like  substance  in  which  occurs  a  dark 
coagulum  the  size  of  a  fist.  The  duodenum  contains  a  similar  fluid,  which  is  a  trifle 
redder  in  color  than  that  in  the  stomach.  The  lining  of  the  stomach  is  covered  with  a 
thick  layer  of  bloody  mucus.  Along  the  entire  length  of  the  lesser  curvature,  from  1  cm. 
to  the  right  of  the  cardia  to  1  cm.  to  the  left  of  the  pyloric  sphincter,  there  is  a  malignant 
ulcer,  7  cm.  in  length,  which  extends  symmetrically  down  over  both  the  anterior  and  the 
posterior  surface,  7  to  9  cm.  respectively.  The  ulcer  is  flat.  From  in  front  its  bottom  is 
made  up  of  the  left  lobe  of  the  liver,  the  parenchyma  of  which  is  discolored,  covered  with 
dark  spots,  and  eroded  so  that  the  surface  appears  ragged.  The  parenchyma  of  the  entire 
left  lobe  is  rather  soft,  but  free  from  cancerous  growth.  Behind,  the  bottom  of  the  ulcer 
is  formed  by  the  pancreas,  and  on  its  surface  occurs  a  white,  rather  firm,  irregular  mass  of 
connective  tissue.  In  the  lesser  curvature  the  mucosa  and  the  muscularis  have  sloughed 
away,  and  the  bottom  of  the  ulcer  is  very  irregular,  studded  with  shreds  of  tissue  and  lumps 
of  necrotic  material.  Through  one  of  these  necrotic  masses,  which  is  situated  at  the  py- 
lorus, a  stream  of  water  exudes  when  water  is  injected  into  the  aorta.  This  comes  through 
the  right  superior  coronary  artery,  which  is  eroded  at  this  point.  There  are  scattered  en- 
larged lymph-glands  along  the  esophagus  and  aorta.  These  glands  often  lie  in  direct 
touch  with  branches  of  the  veins. 

At  the  cardia  there  is  found,  on  the  right  vagus,  a  firm  white  mass  which  is  cone- 
shaped  and  1  cm.  in  length.  This  tumor  is  semisolid,  has  a  smooth,  whitish-gray,  cut  sur- 
face, from  which  a  milky  fluid  can  be  expressed.  This  consists  of  epithelial  cells  and  debris. 
In  the  musculature  of  the  esophagus  there  are  a  few  scattered  firm  nodules  as  large  as 
hempseeds.  There  is  a  mass  of  enlarged  lymph-glands  in  the  left  supraclavicular  region. 
The  mucosa  of  the  upper  part  of  the  duodenum  is  finely  pigmented.  The  lymph-glands 
in  the  hilum  of  the  liver  and  the  retroperitoneal  lymph-glands  form  firm  nodular  conglom- 
erates of  tumors,  a  few  of  which  are  large  as  nuts.  The  parenchyma  of  the  liver  is  free 
from  growths.  The  spleen  is  enlarged;  its  pulp  is  pale,  rather  soft,  but  tenacious.  The 
rest  of  the  organs  are  unchanged. 

Microscopic  investigation  shows  the  following:  The  tumor  in  the  stomach  is  a  mixed 
form,  consisting  of  "cylinder-cancroid  and  carcinoma."  The  muscularis  of  the  stomach 
at  the  edge  of  the  ulcer  appears  as  a  layer  scarcely  }/i  mm.  in  thickness,  where  both  the 
muscle-fibers  and  the  malignant  cells  have  undergone  a  granular  degeneration,  which  does 
not  seem  to  contain  any  fat-droplets.  External  to  the  muscularis  is  a  firm,  white,  fibrous 
layer,  1  cm.  in  thickness,  consisting  of  connective  tissue  free  from  malignant  cells. 
The  lymph-glands  also  have  a  connective-tissue  stroma  containing  small  alveoli  filled 
with  round-  or  polymorphous  cells.  The  enlarged  lower  part  of  the  vagus  is  infiltrated 
with  carcinomatous  tissue,  which  had  penetrated  between  the  nerve-bundles  partly 
as  alveolar  carcinoma  and  partly  as  long  columns  of  carcinomatous  cells  which  have 
extended  between  the  individual  nerve-fibers.  The  alveoli,  as  a  rule,  are  60  to  90 
micra  in  diameter,  and  often  only  6  to  12  micra.  Between  these  occur  broad  septa  of 
connective  tissue.  The  individual  cells  are  also  smaller  than  those  of  the  primary 
tumor.  Some  of  the  nerve-bundles  are  normal  in  appearance;  others  are  filled  with 
long  columns  of  fat-globules,  and  the  nerve-fibers  cannot  be  distinguished.  The  nerve- 
stem  above  the  neuroma  consists  partly  of  unchanged  nerve-fibers  and  partly  of  nerve- 
bundles  which  have  undergone  fatty  degeneration  and  show  groups  of  fat-granules  be- 
tween the  fibers. 


The  structure  of  the  neuroma  differed  from  the  tumor  in  the  stomach 
only  in  the  fact  that  the  alveoU  and  the  cells  were  smaller  than  those 
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found  in  the  primary  growth.  I  have  never  seen  columnar  cells  in  the 
nerve.  This  case  also  had  a  partial  granular  degeneration  of  the  nerve- 
bundles  above  the  tumor.  In  this  case  the  pain  was  not  particularly 
intense  and  continuous,  and  not  any  different  from  that  in  cancer  of  the 
stomach  in  which  the  nerves  are  not  involved. 

The  following  case  is  of  peculiar  interest  on  account  of  the  entire 
absence  of  pain : 

Case  XXXII. — Medullartj  carcinoma;  large,  semisolid,  ulcerated  tumor  on  the  posterior 
wall  of  the  fundus  and  the  left  half  of  the  lesser  curvaturfl.  Malignant  lymph-glands  behind 
the  stomach.  Cancerous  infiltration  of  the  lower  part  of  the  posterior  vagus;  granular  de- 
generation of  some  of  the  nerve-fibers  above  the  neuroma;  absence  of  pain  during  the  entire 
disease.     Croupous  pneumonia  of  both  lungs. 

Karen  Christoffersen,  age  seventy-five,  suffered  from  cough  for  two  months,  was 
emaciated,  and  had  no  appetite,  but  she  had  never  had  any  gastric  symptoms.  She  en- 
tered the  hospital  complaining  of  bronchitis.  Both  the  lower  lobes  were  involved.  She 
was  emaciated  and  weak,  but  showed  no  signs  of  gastric  involvement.  A  month  after 
her  entrance  she  contracted  a  lobar  pneumonia  of  the  lower  lobe  of  the  right  lung,  and  she 
died  eight  days  later. 

Autopsy,  nineteen  hours  after  death.  The  body  is  that  of  an  extremely  emaciated 
female,  152  cm.  in  length.  Rigor  mortis  present;  both  legs  edematous.  The  heart  is 
small.  The  right  pleural  cavity  contains  500  c.c.  of  a  cloudy  serous  fluid,  in  which  occur 
a  few  flocculi  of  fibrin.  The  upper  lobe  of  the  lung  is  normal,  but  the  lower  lobe  is  to  a 
great  extent  solid.  There  is  not  a  particularly  large  amount  of  blood  in  the  tissue,  but  the 
lobe  is  filled  by  a  thin,  purulent  fluid.  The  cut  section  is  slightly  granular,  grayish-red  in 
color,  and  a  purulent,  slimy  fluid  can  be  expressed  from  it.  The  pleura  covering  this  part 
of  the  lung  is  roughened,  and  here  and  there  covered  with  a  fresh,  fibrinous  exudate.  The 
left  pleural  sac  contains  500  c.c.  of  a  reddish,  serous  fluid.  The  lower  lobe  is  somewhat 
edematous.  In  the  posterior  part  of  the  upper  lobe  there  is  an  area  of  lobar  pneumonia. 
There  is  no  fluid  in  the  abdominal  cavity.  The  stomach  is  small,  14  cm.  in  length,  and 
the  pyloric  end  is  as  wide  as  the  fundus.  The  serous  layer  is  unchanged,  except  on  the 
posterior  surface,  where  it  is  adherent  to  the  pancreas,  forming  firm,  continuous,  nod- 
ular masses. 

The  capacity  of  the  stomach  is  considerably  reduced.  It  holds  250  c.c,  and  is  empty. 
On  the  posterior  surface  of  the  lesser  curvature  is  a  nodular  tumor,  9  by  7  cm.  It  is  very 
irregular,  and  has  an  ulcerated  center.  The  bottom  of  the  ulcer  is  smooth,  and  its  edges 
are  perpendicular  and  of  a  semisolid  consistence.  The  pancreas  itself  is  free  from  tumor 
masses,  but  the  connective  tissue  surrounding  it  contains  a  nodular  tumor  which  is  ad- 
herent to  the  stomach.  Close  to  the  aorta  lies  a  tumor  as  large  as  a  walnut,  through  the 
center  of  which  the  splenic  vein  passes  before  it  reaches  the  pancreas.  The  rest  of  the 
retroperitoneal  glands  are  free  from  metastasis.  The  posterior  (right)  vagus  passes 
through  the  tumor  close  to  the  aorta.  Where  the  nerve  enters  the  tumor  its  stem  is  thick- 
ened to  form  a  cone-shaped  nodule  1  cm.  in  length  and  5  to  6  mm.  in  diameter.  It  is  firm 
and  of  a  grayish- white  color;  its  base  is  toward  the  tumor.  Its  cut  surface  is  smooth,  and 
from  it  a  milky  fluid  can  be  scraped.  The  liver  is  small;  a  constricting  band  runs  across 
the  right  lobe.  It  is  free  from  metastatic  growths.  The  other  organs  are  rather  anemic, 
but  otherwise  unchanged. 

Microscopic  Examination.— On  the  edge  of  the  ulcer  the  mucosa  presents  prominent 
villi,  and  measures  0.6  to  0.8  mm.  in  thickness.  The  fundi  of  the  gastric  glands  are  slightly 
dilated,  are  very  irregular  in  their  course,  extending  partly  into  and  partly  through  the 
muscularis  mucosae,  where  they  end  in  the  tumor  of  the  submucosa.  This  tumor  consists 
of  a  markedly  granular  connective-tissue  stroma,  in  which  are  found  large  alveoli  con- 
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taining  round-  or  polymorphous  cells,  21  micra  in  diameter,  some  of  which  have  oval  or 
round  nuclei.  But  most  of  the  cells  have  been  changed  into  a  granular  debris.  Between 
the  muscular  bundles  is  foimd  cancerous  tissue  of  the  same  structure.  The  malignant 
masses  around  the  splenic  vessels  on  the  posterior  surface  of  the  stomach  are  also  of  a 
medullary  type,  but  the  stroma  is  not  so  well  developed  at  this  point,  and  the  alveoli  are 
smaller.  In  the  involved  part  of  the  vagus  are  masses  of  carcinoma  cells  between  the 
bundles  of  nerve-fibers.  The  malignant  cells  are  of  the  same  type  and  size  as  those  in  the 
stomach.  The  neuroma  also  contains  numerous  small  round-cells.  Only  the  lower  part 
of  the  neuroma  contains  distinct  small  alveoli.  A  part  of  the  nerve-libers  above  the  in- 
filtrated part  of  the  vagus  have  undergone  granular  degeneration.  The  rest  appear  nor- 
mal.    The  normal  and  the  diseased  fibers  are  evenly  mixed. 

The  absolute  absence  of  pain  in  this  case  is  all  the  more  remarkable 
when  one  recalls  that  the  infiltration  of  the  cancer-cells  into  the  nerve 
was  accompanied  by  a  round-cell  proliferation,  a  condition  which  is 
supposed  to  signify  irritation  of  the  nerves.  Since  a  round-cell  infiltra- 
tion was  not  present  in  any  of  the  three  cases  preceding  this,  one  might 
believe  that  since  an  acute  inflammatory  process  was  present  here  the 
pains  should  have  been  severe.  Furthermore,  the  presence  of  degener- 
ated nerve-fibers,  both  in  and  above  the  neuroma,  renders  the  absence 
of  pain  still  more  remarkable. 

It  is  impossible  at  present  to  explain  this  condition,  and  without 
attempting  to  give  a  hypothetic  explanation  for  it,  I  simply  wish  to 
state  that  both  in  this  case  and  in  the  one  described  just  prior  to  it,  in 
which  the  pains  were  slight,  it  was  the  right  or  posterior  vagus  alone  which 
was  involved.  But  it  is  absurd  to  assume  a  difference  as  to  sensation 
between  the  right  and  the  left  vagus,  hence  this  does  not  offer  any  ex- 
planation. The  absence  of  pain,  then,  must  be  due  to  some  as  yet  un- 
known condition.  It  is  well  known  that  neuromata  consisting  of  purely 
connective  tissue  often  are  free  from  pain.  Rokitansky*  states  that 
all  the  cases  of  multiple  fibroid  neuromata  he  had  observed  were 
free  from  pronounced  pain.  Heller  f  had  two  cases  of  multiple  fibromata 
on  the  lower  extremities  w^hich  were  not  associated  with  very  much 
pain.  As  an  example  of  cancerous  degeneration  of  a  known  sensory 
nerve,  but  without  spontaneous  pains,  I  wish  to  cite  a  case  observed  by 
Neumann,  j  This  was  a  case  of  epithelioma  on  the  lower  lip.  From 
the  ulcer  a  thin,  firm  string,  13^^  cm.  in  length,  and  tender  to  touch,  ex- 
tended to  the  left  mental  foramen.  The  patient  had  never  suffered 
from  spontaneous  pain.  An  operation  revealed  the  firm  string  to  be  the 
mental  nerve,  which  was  1  mm.  in  thickness  and  rather  irregular.  Mi- 
croscopic examination  showed  the  nerve-fibers  spread  apart  by  the 
same  type  of  cells  as  those  found  in  the  malignant  growth.  The  nerve- 
fibers  appeared  normal. 

The  results  obtained  from  the  foregoing  considerations  and  cases 
cited  are  briefly  as  follows : 

1.  Cancer  of  the  stomach  may  extend  into  the  end  branches  and  the 

*  Lehrbuch  der  pathol.  Anat.,  vol.  ii,  p.  501. 
t  Virchow's  Archiv,  1868,  vol.  xliv,  p.  338. 
X  Ibid.,  1862. 
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stems  of  the  vagi,  and  from  either  separate  spindle-shaped  swelhngs  or  a 
continuous  bulbous  thickening  of  the  nerve  at  its  entrance  into  the 

tumors. 

2.  The  primary  tumor  may  be  scirrhous,  medullary,  or  a  mixed  form 
of  carcinoma,  but  the  growths  in  the  nerves  were  either  scirrhous  or 
medullary  carcinomata.  The  alveoli  and  the  individual  cells  are  some- 
times of  the  same  size  as  those  of  the  original  growth,  at  other  times  they 
are  smaller. 

3.  The  malignant  cells  are  found  not  only  in  the  neurilemma  between 
the  larger  nerve-bundles,  but  also  between  individual  fibers. 

4.  Part  of  the  nerve-fibers  undergo  granular  degeneration,  which 
may  extend  for  some  distance  above  the  part  involved  by  the  cancerous 
growth.     Other  nerve-fibers  appear  normal. 

5.  The  view  held  by  older  pathologists  that  cancer  of  the  nerves 
leads  either  to  cancer  of  the  stomach  or  to  hypertrophy  of  its  muscularis 
does  not  hold  good. 

6.  The  relation  between  cancer  of  the  nerves  and  pain  is  not  constant. 
Cancer  of  the  nerves  may  be  present  without  pain,  and  again  may  be 
accompanied  by  excessive  pain  of  a  neuralgic  type. 

7.  The  cause  of  the  pain  is  not  to  be  found  in  the  granular  degenera- 
tion of  the  nerve-fibers  alone,  nor  in  the  chronic  inflammation  asso- 
ciated with  the  cancer,  but  must  be  considered  as  still  unknown. 

EXPLANATION  OF  PLATE  I 

Fig.  1 . — Scirrhus  in  muscle  of  esophagus.  The  malignant  cells  occur  in  oblong  groups  between  the  muscular 
fibers:  2,  Muscularbundlescutlongitudinally  with  groups  of  carcinomatous  cells  at  2;  3.  cross-section  of  smooth 
muscle-fibers  showing  malignant  cells  between  them  at  4  (Hartnack  immersion  10,  ocular  2). 

Fig.  2. — Mixed  tumor  originating  in  the  gastric  glands  (Case  VII),  the  section  taken  from  the  edge  of  the 
ulcer:  i,  Naked  papillae;  2,  the  upper  layer  of  the  mucous  membrane,  consisting  of  connective  tissue  without 
visible  glandular  ducts;  3,  the  base  of  glands  at  the  pyloric  gland;  4,  muscularis  mucosae  containing  irregular 
cavities  filled  with  round-cells  and  alveoli  lined  with  epithelial  cells.  These  cavities  are  connected  with  the 
glands  at  s  and  s  c,  which  send  extensions  through  the  muscularis  mucosae;  6,  larger  alveoli  with  columnar  cells 
n  the  tumor  mass;  7,  in  the  submucosa  (Hartnack  objective  4,  ocular  2). 

Fig.  3. — Mixed  tumor.  One  alveolus  and  transitional  forms  of  epithelium.  At  a,  columnar  cells;  at  b, 
transitional  forms,  and  at  c,  usual  round-  and  polymorphous  cells  (Case  XVIII)  (objective  7,  ocular  2). 

Fig.  4. — Network  of  lymph-vessels  filled  with  cancer-cells  on  the  serous  surface  of  the  stomach:  i.  Arteries 
and  veins,  the  perivascular  spaces  between  which  are  filled  with  malignant  cells;  2,  network  of  lymph-vessels 
filled  with  carcinoma  cells  between  the  blood-vessels  (Case  XXXI,  normal  size). 

Fig.  5. — Cross-section  of  neuroma  of  the  vagus:  i.  The  inner  neurilemma;  2,  bundles  of  nerve-fibers  cut 
across;  3,  groups  of  carcinoma  cells  in  the  neurilemma;  4,  malignant  cells  between  the  individual  nerve-fibers 
(Case  XXX)  (Hartnack  immersion  lo,  ocular  2). 
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UN  MOT  SUR  L'EPIZOOTIE  CHEVALINE 

Au  Caire  en  1876* 


En  presence  de  I'Epizootie  qui  a  sevi  sur  les  chevaux  au  Caire,  dans 
ces  derniers  temps,  en  faisant  des  ravages  tels,  qu'en  moins  de  2  mois,  les 
deux  tiers  des  chevaux  ont  ete  emportes  par  ce  mal  inconnu,  nous  avons 
voulu  rechercher  la  nature  d'une  maladie  et  d'une  epidemic  aussi  ef- 
frayantes  ct  sur  lesquelles  il  existait  ici  des  opinions  si  contradictoires. 

Tandis  que  les  uns  parlaient  de  typhus  charbonneux,  les  autres  at- 
tribuaient  I'origine  a  des  affections  diphtheritiques  ou  a  une  variante  du 
croup,  etc.,  etc. 

Ainsi  que  nous  allons  le  demontrer,  en  donnant  le  resultat  de  nos 
recherches,  I'opinion  s'egarait. 

Pour  nous  rendre  compte  de  la  maladie,  nous  nous  sommes  attache  a 
la  suivre  dans  toutes  les  phases  et  a  I'etudier,  en  nous  aidant  du  ther- 
mometre,  du  microscope  et  autres  instruments  de  la  plus  grande  pre- 
cision. 

Nous  avons  diverses  autopsies  qui  nous  ont  donn^  des  resultats  qui 
concordent;  c'est  pourquoi  nous  ne  donnons  ici  que  le  detail  d'une  de 
ces  autopsies  pour  servir  de  type. 

Le  23  septembre,  a  midi,  la  maladie  s'est  tout-a-coup  declaree  sur 

»un  cheval  europeen,  grand,  fort,  bien  fait,  j  usque  la  en  pleine  sante,  age 
de  12  ans,  et  qui,  la  veille,  avait,  comme  d'habitude,  fait  dans  les  condi- 
tions normales,  une  longue  promenade. 

Les  premiers  symptomes  objectifs  ont  ete:  manque  d'appetit, 
faiblesse,  debilite,  congestion  aux  conjonctives  de  I'oeil  et  des  paupieres, 
la  temperature  plus  elevee  (prise  a  I'anus,  42°),  la  respiration  breve  et 
saccadee,  les  gencives  injectees  de  sang  et  gonflees,  la  langue  seche  et 
blanche. 

Nous  avons  donne  par  la  bouche  et  par  injection  sous-cutanee  5 
grammes  de  sulfate  de  quinine  et  un  gramme  et  demi  d'acide  carbolique 
en  solution.  Une  heure  apres,  la  temperature  etait  descendue  a  40°;  le 
soit,  elle  etait  a  39°. 

Vers  le  soir,  le  cheval  continuant  a  etre  tres  faible  et  inquiet,  nous  lui 

»    avons  encore  donne  un  gramme  et  demi  d'acide  carbolique  par  injection 
sous-cutanee.     Presque    immediatement    apres,    s'est    manifestee    une 
transpiration  tres  abondante  et  ruisselante,  a  la  suite  de   laquelle  le 
cheval  a  paru  se  ranimer  et  sortir  de  son  abattement. 
I|  Pendant  toute  la  nuit,  la  temperature  s'est  maintenue  a  39°  jusqu'au 

■L  matin. — I^  matin,  le  cheval  etait  faible,  sans  appetit,  sa  respiration 

I 


*  Avec  W.  Bull:   Le  Caire,  1870. 
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^tait  saccadee;  on  a  repete  la  dose  de  quinine  ainsi  que  Tinjection  de  la 
solution  d'aeide  carbolique.  Le  soir,  la  temperature  etait  montee  a  40°. 
Le  lendemain,  40H-  Le  cheval  a  alors  commence  a  tousser  fortement 
et  sou  vent.  Cette  toux  etait  suivie  d'oppression.  La  respiration  deve- 
nant  de  plus  en  plus  difficile,  et  le  cheval  faisant  de  grands  efforts  pour 
aspirer  I'air,  un  veterinaire  assistant  s'est  decide  a  faire  une  tracheot- 
omie  qui  n'a  pas  modifie  le  symptome.  Pour  rendre  un  peu  de  forces 
au  cheval,  on  lui  a  fait  boire  une  bouteille  de  vin. 

Plus  tard,  le  cheval,  qui  jusque  la  avait  ete  tellement  calme  qu'on 
avait  pu  le  laisser  dans  sa  stalle  sans  etre  attache,  a  commence  a  etre 
inquiet  et  a  marcher  dans  I'ecurie,  butant  contre  les  obstacles,  cherchant 
a  les  eviter,  avangant  et  reculant  jusqu'a  ce  qu'il  tombat  et  enfin  ex- 
pir&t  apres  quelques  convulsions,  le  troisieme  jour  de  sa  maladie,  a  onze 
heures  du  soir. 


AUTOPSIE  Le  26  Septembre,  a  six  heures  du  matin  (sept  heures 

APRES   LA    MORT) 

La  diagnose  apres  I'autopsie: 

1.  Angine. 

2.  Pharyngite  catarrhale. 

3.  Laryngite. 

4.  Trachide. 

5.  Bronchite  capillaire. 

6.  Pneumonic  lobulaire  multiple  aigue. 

7.  Apoplexie  multiple  des  poumons. 

8.  9,  etc.  Degeneration  parenchymateuse  du  coeur,  du  foie,  des  reins, 
des  muscles,  des  membranes  muqueuses  du  ventre  et  des  glandules 
salivaires. 

Le  corps  est  rigide,  les  tissus  cellulaires  sous-cutanes  sont  bien  formes 
et  d'un  aspect  naturel,  pas  oedemateux  ni  infiltres.  Pas  de  mucosites 
dans  la  bouche;  la  langue  et  les  gencives  un  peu  injectees,  avec  quelques 
ecchymoses;  sauf  cela,  la  membrane  muqueuse  naturelle.  A  la  racine 
de  la  langue,  on  trouve  dans  les  grands  fosses  des  glandules,  des  ecchy- 
moses de  la  grandeur  de  la  tete  d'une  epingle  et  les  replis  glossoepiglot- 
tiques  relaches  et  rides  comme  apres  un  oedeme  dans  un  tissu  cellulaire 
submuqueux.  La  membrane  muqueuse,  dans  cette  partie,  ainsi  que 
dans  I'isthmus  faucium,  est  rouge,  brunatre,  injectee  et  imbibee,  et 
a  la  place  des  amygdales,  on  en  trouve  une  partie  de  la  grandeur  de  dix 
centimetres  carres,  gonflee  et  couverte  d'ecchymoses  d'une  dimension 
variant  de  la  grosseur  d'une  tete  d'epingle  a  celle  d'un  grain  de  chenevis 
et  confluantes. 

Sous  le  microscope,  on  voit  la  membrane  muqueuse  de  ces  diverses 
parties  couverte  de  son  epithelium  qui  est  certainement  sur  la  surface  un 
peu  excorie,  mais  normale  dans  sa  profondeur  et  ne  presentant  d'infiltra- 
tions  ni  avec  exsudat  diphtheritique  ni  avec  cellules  de  pus. 

Sous  I'epitele,  on  trouve  les  vaisseaux  sanguins  remplis  de  sang  et  les 
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tissus  qui  les  entourent  infiltres  avec  des  leucocutes  ou  des  cellules  neo- 
blastiques  (inflammation)  ou  avec  des  globules  de  sang  qu'on  voit  dans 
les  ecchymoses  agglomeres  irregulierement. 

Dans  le  tissu  submuqueux,  on  voit  le  sang  extravase,  mais  on  ne 
constate  pas  d'inflammation. 

Dans  les  glandules  muqueuses,  on  trouve  les  cellules  a  leur  place, 
mais  gonflees  et  si  fortement  granulees  que  les  noyaux  sont  difficiles  a 
distinguer  isolement,  meme  sous  I'influence  de  I'acide  acetique  (alte- 
ration parenchymateuse  des  glandules) . 

Les  glandes  salivaires  sont  d'un  exterieur  naturel  a  I'oeil  nu,  mais  au 
microscope  on  trouve  les  cellules  secretoires  granulees,  mais  aucune 
inflammation  dans  le  tissu  interstitiel. 

Epiglotte. — La  membrane  muqueuse  de  I'epiglotte  du  ligamentari- 
tenoepiglottique  et  des  cartilages  aritenoideres  est  fortement  injectee  et 
couverte  d'ecchymoses  eparpillees  de  la  dimension  d'une  tete  d'epingle. — 
Sous  le  microscope,  la  couche  superficielle  des  cellules  de  I'epithelium 
est  disparue,  mais  les  couches  profondes  ne  sont  pas  alterees. 

Dans  le  tissu  propre  de  la  membrane  muqueuse,  ainsi  que  dans  le 
tissu  sub-muqueux  jusqu'a  la  surface  du  cartilage,  se  trouve  une  hy- 
peremie  et  une  augmentation  des  cellules  cytoblastiques  et  des  globules 
de  sang  extravase  dans  ce  tissu. 

Dans  le  tissu  cartilagineux  de  I'epiglotte,  rien  d'anormal. 
Larynx-trochee. — L'interieur  du  lafynx  jusqu'aux  vraies  cordes  vo- 
cales  qui  sont  un  peu  rouges,  sans  etre  par  trop  gonflees,  est  lui-meme 
d'un  rouge  fonce  injecte,  avec  des  ecchymoses  sans  plaies  ni  exsudat. 

Au-dessous  des  cordes  vocales,  la  membrane  muqueuse  est  plus  pale, 
seulement  tachetee  d'ecchymoses  espacees;  plus  bas,  elle  est  couverte 
de  mucosites,  et  vers  le  milieu  du  tube  on  constate  une  mucosite  grisa- 
tre,  legerement  adherente,  et  qui  se  detaclie  facilement  au  contact  de 
I'eau.  Sous  le  microscope,  ces  mucosites  sont  composees  de  petites 
cellules  rondes  leucocytiques,  melees  a  des  cellules  de  I'epitele  cylindrique, 
mais  non  reunies  entre  elles  par  des  masses  fibrineuses  et  adherentes 
(exsudat  qui  nest  pas  croupeux  mais  catarrhal). 

Sous  le  microscope,  on  voit  dans  la  membrane  muqueuse  les  memes, 
phenomenes  que  nous  avons  constates  sur  I'epiglotte. 

Dans  la  partie  inferieure  de  la  trachee,  les  mucosites  et  les  ecchy- 
moses sont  moindres;  le  tissu  sub-muqueux  est  un  peuoedemateux  et  on 
trouve  des  ecchymoses  entre  les  veines  qui  sont  remplies  de  sang. 

Poumon  Droit. — Dans  le  sac  du  pleura  il  n'y  a  pas  de  liquide  sereux. 
Le  poumon  droit  est  sans  adherence.  Le  pleura  est  lisse,  peu  injecte: 
cependant,  sur  la  partie  posterieure,  on  constate  que  les  veines  sont 
remplies  hypostatiquement. 

Sur  la  surface  des  poumons,  on  trouve  partout  des  parties  lobulaires, 
dispersees,  rouge  fonce,  dures,  proeminentes,  de  la  grosseur  d'une  noisette. 
En  coupant  ces  parties,  le  tissu  des  poumons  est  fonce,  brunatre,  rouge, 
granule,  sans  air,  peu  resistant  sous  la  pression  du  doigt,  convert  d'ec- 
chymoses et  de  taches  blanc-grisatres,  entourees  d'ecchymoses.  En 
coupant  le  tissu  des  poumons  et  en  le  pressant,  on  fait  sortir  des  bronches 
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une  mucosite  epaisse,  jaunatre  et  puriforme.     La  membrane  muqueuse 
des  bronches  est  injectee  avec  des  ecchymoses.     {Bronchite  capillaire.) 

Dans  I'apex  du  poumon  droit,  se  trouve  une  partie  d'une  longueur 
de  douze  centimetres  et  d'une  largeur  de  sept  centimetres,  occupant 
toute  I'epaisseur  du  poumon;  le  tissu  est  sans  air,  rouge  fonce,  constelle 
de  taches  grisMres,  et  sous  le  couteau  sort  un  liquide  sanguineux  puri- 
forme, couleur  chocolat.  (Premiere  phase  d'une  pneumonie  aigu'e  lo- 
hulaire.) 

Soumis  au  microscope,  ce  liquide  se  compose  de  petites  cellules  (leu- 
cocytes), melees  de  globules  de  sang  rouge. 

Dans  le  tissu  du  poumon,  on  trouve  egalement  beaucoup  d'ecchy- 
raoses  de  la  grosseur  d'une  noisette,  de  la  couleur  de  sang  fonce,  tres 
souvent  avec  une  petite  tache  rouge-grisatre.  {Pneumonie  aigu'e  lobu- 
laire  dans  le  milieu  de  Vecchymose.) 

Poumon  Gauche. — Dans  le  sac  du  pleura  il  n'y  a  pas  de  liquide  se- 
reux.  Le  pleura  gauche  est  plus  rempli  de  sang  que  le  pleura  droit. 
Les  pneumonies  lobulaires  se  presentent  en  plus  grande  abondance.  Le 
tissu  du  poumon  est  rempli  de  sang  et  peu  resistant  sous  la  pression  du 
doigt.  Sauf  ces  symptomes,  nous  retrouvons  les  memes  phenomenes 
que  nous  avons  signales  dans  le  poumon  droit. 

La  membrane  muqueuse  dans  les  grandes  bronches  est  tres  injectee, 
couverte  d'ecchymoses  longitudinales  entre  les  fibres  longitudinales, 
mais  n'est  pas  trop  couverte  de  mucosites. 

Sous  le  microscope,  on  voit  les  vesicules  pulmonaires  des  pneumonies 
lobulaires  remplies  de  cellules  rondes  (leucocythes),  agglomerees  sur 
divers  points,  melees  a  des  globules  de  sang  rouge ;  on  trouve  egalement 
dans  quelques-unes  des  vesicules  pulmonaires  des  masses  granuleuses 
composees  de  granulations  fines  qui  ne  se  changent  pas  sous  Taction  de 
I'acide  acetique,  qu'il  soit  employe  faible  ou  fort  (zooglcea). 

Dans  le  tissu  des  parois,  entre  les  vesicules,  on  trouve  les  vaisseaux 
remplis  de  sang,  mais  aucune  augmentation  du  nombre  des  noyaux  et 
des  cellules. 

Dans  les  ecchymoses  qui  entourent  les  pneumonies  lobulaires,  on 
voit  les  vesicules  remplies  de  globules  de  sang  rouge  ou  eclatees  et  le 
tissu  du  poumon  dechire  par  la  pression  de  la  masse  de  sang. 

Le  Pericarde. — On  trouve  dans  la  cavite  du  pericarde  200  grammes 
d'un  liquide  sereux  rougeatre, 

Sur  le  pericarde  parietal,  surtout  sur  I'artere  pulmonaire,  on  voit  des 
ecchymoses  dispersees,  mais  nuUe  part  on  ne  constate  d'exsudat  in- 
flammatoire. 

Le  Cceur. — Le  ventricule  droit  est  un  peu  flasque,  le  pericarde  est  un 
peu  opaque;  le  ventricule  gauche  est  contracte  et  dur.  En  coupant, 
on  voit  la  musculature  d'un  blanc-gris,  opaque,  comme  trempee  dans 
I'alcool  ou  cuite.  Cet  aspect  grisatre  de  la  musculature  est  encore  plus 
prononce  dans  I'atrium  qui  est  flasque.  Dans  la  cavite  du  ventricule 
gauche  se  trouvent  100  grammes  de  sang  fonce,  liquide,  mele  a  des  co- 
agules  fonces.  L'endocarde  est  un  peu  opaque,  mais  sans  ecchymoses. 
Le  ventricule  droit  est  dilate.     Dans  sa  cavite,  on  trouve  du  sang 
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liquide,  d'un  aspect  fonce  et  de  grandes  coagules  fibrineuses  jaunatres. 
Quand  on  coupe  la  paroi,  la  surface  en  est  grisatre,  peu  resistante,  opaque, 
sans  ecchymoses. 

Les  valvules  sont  imbibees  de  sang  mais  saines. 

Les  fibres  de  la  musculature  du  coeur,  vues  au  microscope,  sont  paren- 
chymateuses,  degenerees,  c'est-a-dire  que  les  fibres  longitudinales  sont 
tellement  granulees  qu'on  ne  pent  apercevoir  ni  les  stries  transversales 
ni  les  stries  longitudinales. 

Cavite  Peritoneale. — Pas  de  liquide;  le  peritoine  est  normal;  les  in- 
testins  un  peu  trop  remplis  d'air;  ce  qui  se  manifeste  par  la  projection 
des  intestins  lors  de  I'ouverture  faite  dans  I'abdomen  avec  le  couteau. 

Rate. — La  rate  est  d'une  forme  et  d'une  dimension  normales;  la 
capsule  d'un  gris  blanc,  un  peu  ridee;  la  pulpe  obscure,  pas  trop  remplie 
de  sang  d'un  brun  rougeatre,  un  peu  flasque,  peu  resistante  sous  le  doigt, 
parce  que  la  pulpe  rouge  sort  entre  les  fibres  comme  une  pate  liquide. 
Pas  d 'ecchymoses. 

La  pulpe  a  sous  le  microscope  les  elements  cellulaires  grands  et  petits 
dans  un  etat  normal  meles  a  des  cellules  de  pigment. 

Le  Foie. — Forme  et  dimension  normales.  La  surface  est  lisse,  les 
suites  des  bords  sont  prononcees;  on  constate  un  certain  nombre  d'ad- 
herences  filiformes. 

Sur  la  surface  convexe  du  petit  lobule  du  milieu,  se  trouvent  certaines 
parties  de  la  grosseur  d'une  noisette  qui  sont  obscures  et  qui  sont  remplies 
de  sang. 

Si  Ton  fait  une  incision  dans  le  tissu,  la  surface  est  tres  opaque,  d'un 
gris  fonce;  le  doigt  y  penetre  facilement,  chaque  lobule  est  difficile  a 
distinguer.  Sous  le  microscope  on  voit  les  cellules  du  foie  si  fortement 
granulees  que  les  noyaux  sont  invisibles;  de  plus  on  constate  qu'un  bon 
nombre  des  cellules  est  rempli  de  gouttes  de  graisse. 

Ventricule. — Les  membranes  muqueuses  sont  normales.  Le  ventri- 
cule  est  dans  la  moitee  du  Cardia  blanc  et  normal,  mais  dans  la  moitee 
du  pylorique  grisatre,  opaque,  imbibe  de  sang  et  on  trouve  cinq  ecchy- 
moses de  la  grosseur  d'une  noisette. 

La  membrane  muqueuse  du  ventricule  vue  au  microscope  donne  les 
cellules  glandulaires  ainsi  que  les  cellules  de  I'epitele  opaque,  legerement 
granulees  rarement  avec  des  noyaux  visibles. 

Duodenum. — La  membrane  muqueuse  est  grisatre,  normale,  pas 
gonflee,  I'epitele  un  peu  opaque,  du  reste  normal. 

Petit  Intestin. — Dans  la  partie  de  mesentere  qui  touche  aux  in- 
testins, on  rencontre  quelques  ecchymoses  de  la  grandeur  d'une  piece  de 
cinq  francs;  sur  la  partie  de  la  membrane  muqueuse  correspondant  au 
mesentere  rien  d'anormal. 

Dans  les  autres  parties,  (les  plaques  de  Peyers,  foUicules  solitaires), 
il  n'existe  pas  de  gonflement,  seulement  la  couleur  de  la  muqueuse  est 
grisatre.     La  membrane  muqueuse  normale,  un  peu  opaque. 

Cecum. — II  contient  des  excrements  peu  solides  et  des  aliments  non 
digeres.  Le  membrane  muqueuse  est  remplie  de  sang  et  couverte 
d'ecchymoses.     Les  grandules  solitaires  ne  sont  pas  gonflees. 
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Colon. — Grisatre,  mais  rien  d'anormal.  Dans  le  colon  adherent  la 
membrane  muqueuse  est  un  peu  plus  injectee  de  sang  mais  sans  ecchy- 
moses. 

Rectum. — La  membrane  muqueuse  n'est  pas  trop  injectee  de  sang, 
mais  un  peu  congestee  vers  I'anus, 

Vessie. — Ne  contenant  qu'environ  50  grammes  d'urine  jaunatre  a 
I'etat  normal.     Seulement  des  traces  d'albumine. 

Reins. — Dans  la  capsule  exterieure,  on  constate  des  ecchymoses 
fraiches,  la  capsule  se  detache  facilement. 

En  I'enlevant,  on  dechire  le  tissu  des  reins;  en  coupant  on  voit  le 
cortical  grisatre  et  opaque.  Les  glomeruli  sont  remplis  de  sang  et  se 
voient  comme  des  points  rouges  et  tres  fins.  Les  pyramides  sont  plus 
remplies  de  sang  et  le  tissu  plus  rouge  fonce. 

Les  calices  et  le  Bassin  contiennent  un  liquide  d'un  blanc  jaune  puri- 
forme  et  muqueux  qui  sous  le  microscope  se  compose  de  cellules  epithe- 
liales  cylindriques  et  de  quelques  cellules  leucocytiques  rares. 

Le  tissu  des  reins  sous  le  microscope  est  presque  a  I'etat  normal,  les 
cellules  de  I'epitele  des  canaux  courbes  er  etroits,  sont  e  leur  place  avec 
le  noyau  facile  a  distinguer,  seulement  la  masse  de  protoplasme  qui 
entoure  le  noyau  est  un  peu  plus  granulee  que  dans  I'etat  normal. 

Cerveau. — La  dura  mater  est  normale,  les  vaisseaux  de  pia  mater 
sont  tres  peu  remplis  de  sang,  sans  ecchymoses  et  sans  liquide  dans  les 
cavites  subarachnoidales.     Dans  les  ventricules  de  cote,  pas  de  liquide. 

L'ependume  est  normale.  La  masse  grisatre  et  blanchatre  du  cer- 
veau est  un  peu  flasque,  humide,  tres  peu  remplie  de  sang. 

Tela  corioidea  remplie  de  sang  sans  ecchymoses.  Le  cervelet  et  les 
grands  ganglions  sur  la  base  sont  dans  I'etat  normal. 

(Ell. — Sur  la  membrane  muqueuse  des  conjonctives  plusieurs  ecchy- 
moses, le  reste  normal.  Les  parties  profondes  du  globe  de  I'oeil  sont  dans 
I'etat  normal. 

Les  muscles  du  corps  et  les  extremites  ont  I'aspect  et  la  couleur 
normaux;  mais  sous  le  microscope,  on  trouve  quelques  fibres  normales 
et  quelques  autres  si  fortement  granulees  qu'on  ne  pent  distinguer  ni  les 
stries  longitudinales  ni  les  stries  trans versales. 

Les  glandes  lymphatiques  de  tout  le  corps  se  trouvent  dans  I'etat 
normal,  ni  gonflees  ni  injectees,  ni  contenant  des  bachterides, 

Le  sang,  pris  du  ventricule  gauche  du  coeur  a  la  meme  composition 
que  celui  ex  trait  des  gencives  six  heures  avant  la  mort  (soit  avec  addition 
de  solution  de  sel  marin,  soit  sans  addition) ;  les  globules  rouges  et  blancs, 
sont  a  I'etat  normal,  comme  forme,  couleur  et  dimension.  Les  globules 
rouges  sont  erapiles,  et  entre  eux  on  ne  distingue  de  bachterides  ni  ronds 
ni  d'autre  forme.  Le  meme  resultat  negatif  est  constate  par  notre 
savant  confrere,  le  docteur  Abbate  Bey. 

Nous  nous  permettrons  d'ajouter  un  mot  au  sujet  d'un  cheval  at- 
taque  de  la  maladie  le  matin  et  qui  est  mort  le  soir  meme,  et  dont  I'au- 
topsie  est  faite  deux  heures  apres  la  mort,  pour  constater  les  alterations 
pathologiques  de  la  premiere  phase  de  la  maladie. 
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Nous  avons  trouve  le  catarrhe  avec  des  ecchymoses  dispersees  dans 
I'arriere  bouche,  la  langue,  la  trachee,  les  bronches  et  sur  la  surface  des 
poumons  plusieurs  ecchymoses  d'une  dimension  variant  de  la  grosseur 
d'une  noisette  jusqu'a  celle  d'un  oeuf,  et  seulement  dans  quelques-unes 
de  ces  petites  ecchymoses  des  parties  decolorees,  blanches-grisatres  au 
milieu.  En  glissant  avec  les  doigts  sur  la  surface,  on  trouve  plusieurs 
parties  en  saillie  dures;  en  faisant  une  incision,  la  surface  de  celle-ci  est 
d'une  couleur  rouge  fonce  a  la  peripheric  et  au  milieu  rouge  grisatre. 
Dans  le  tissu,  on  voit  des  apoplexies  rouge-foncees  de  ladite  grandeur 
et,  en  outre,  en  serrant  le  tissu  qui  contient  de  I'air  entre  ces  apoplexies, 
la  mucosite  sort  des  bronches  les  plus  petites  (bronchite  capillaire). 
Les  parties  posterieures  sont  tellement  infiltrees  de  sang,  que  le  tissu  est 
rouge-fonce,  vide  d'air,  dur,  mais  en  meme  temps  peu  resistant  sous  le 
doigt.     Engouement  hypostatique. 

Les  autres  organes  ont  la  meme  alteration  parenchymateuse  que 
nous  avons  vue  dans  I'autre  autopsie. 

Nous  n'avons  trouve  ni  des  plaques  diphteritiques,  ni  croupeuses; 
ce  qui  prouve  que  la  maladie  n'est  ni  diphteritique,  ni  croupeuse.  Nous 
n'avons  pas  vu  la  rate  agrandie;  ce  qui  prouve  que  nous  n'avions  pas 
affaire  a  un  typhus.  Ce  n'est  pas  une  maladie  charbonneuse,  parce  que 
les  glandes  lymphatiques  ne  sont  pas  attaquees;  mais  nous  avons  sous 
les  yeux  une  maladie  d'infection,  un  empoisonnement  du  sang,  qui  se 
localise  dans  les  organes  respiratoires  comme  un  catarrhe  de  I'arriere- 
bouche:  le  larynx,  la  trachee,  les  bronches  comme  des  pneumonies 
lobulaires  multiples  et  des  apoplexies  dans  les  poumons. 

Le  caractere  d'infection  de  la  maladie  se  revele  par  la  dissolution  du 
sang  qui  produit  les  ecchymoses  partout  dans  les  organes  respiratoires, 
ainsi  que  dans  le  pericardium,  le  colon,  le  mesentere  et  par  les  altera- 
tions parenchymateuses  du  foie,  du  coeur,  de  la  rate,  des  reins  et  de  la 
membrane  muqueuse  des  intestins. 

Ainsi  que  nous  I'avons  dit,  la  maladie,  depuis  deux  mois  qu'elle  sevit 
au  Caire,  a  enleve  a  peu  pres  les  deux  tiers  des  chevaux. 

Dans  I'Hippodrome  et  dans  les  ecuries  de  Boulaq,  sur  98  chevaux,  65 
ont  ete  attaques  et  7  seulement  ont  ete  gueris;  dans  I'ecurie  de  M,  Billiet, 
sur  65  chevaux,  40  attaques,  et  on  n'a  reussi,  malgre  tons  les  efforts  tentes, 
qu'a  en  sauver  un  seul. 

La  duree  de  la  maladie  varie  de  un  a  quatre  jours. 

Jusqu'a  present,  il  a  ete  difficile,  pour  ne  pas  dire  impossible,  de 
guerir  la  maladie;  notre  attention  sera  alors  premierement  de  chercher 
les  moyens  pour  arreter  I'epidemie  dans  sa  marche  et  prendre  des  pre- 
cautions prophylactiques  afin  de  sauver,  autant  que  possible,  les  chevaux 
non  attaques. 

Nous  n'avons  pas  a  nous  occuper  des  grandes  mesures  administratives, 
qui  sont  les  memes  dans  toutes  les  epidemics,  et  qui  appartiennent  aux 
administrations  sanitaires  et  gouvernementales,  nous  voulons  seulement 
10 
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indiquer  les  mesures  les  plus  essentielles  a  observer  par  les  proprietaires 
de  chevaux. 

Les  mesures  a  prendre  seront  alors  d'empecher  le  poison,  qui  est 
probablement  dans  I'air,  d'agir  et  d'entrer  dans  le  corps  du  cheval. 

L'autopsie  nous  a  fait  voir  que  ee  sont  les  organes  respiratoires  qui 
souflFrent  principalement;  le  but  de  notre  travail  sera  par  consequent 
d'empecher  le  poison  d'entrer  en  contact  avec  les  membranes  muqueuses 
respiratoires. 

A  cette  intention,  nous  avons  fait  construire  des  muselieres  en  toile 
doublee.  Entre  les  deux  parois,  on  place  du  coton  trempe  dans  une 
solution  d'acide  phenique  et  d'acide  salicique  et  seche.  Le  sac  serre 
completement  au  moyen  d'un  elastique  a  la  tete  du  cheval,  et  permet 
ainsi  a  I'air  d'entrer  seulement  apres  avoir  passe  et  avoir  ete  filtre  dans 
les  couches  de  coton  desinfectant. 

Le  cheval  reste  ainsi  la  nuit  comme  le  jour. 

Quant  a  la  nourriture,  on  a  seulement  a  faire  venir  toujours  I'eau 
d'un  endroit  non  infecte.  De  I'eau  prise  d'une  sakie  pres  de  I'endroit 
ou  on  enterre  les  chevaux  ou  des  ecuries  infectees  est  dangereuse. 

L'isolement  des  chevaux  pour  qu'ils  ne  viennent  pas  en  contact  avec 
les  miasmes  contagieux  est  necessaire.  II  faut  retenir  les  chevaux  dans 
I'ecurie  aussi  longtemps  que  durera  I'epidemic,  afin  qu'ils  ne  viennent 
pas  en  contact  avec  des  chevaux  infectes  ou  des  endroits  de  la  rue 
infectes. 

On  defendra  I'entree  de  I'ecurie  saine  aux  cochers  et  domestiques 
qui  n'y  sont  pas  employes.  Les  employes  de  I'ecurie  se  laveront  de 
tempts  en  temps  les  mains  avec  une  solution  d'acide  carbolique. 

II  faut  tenir  I'ecurie  bien  propre,  arroser  trois  fois  par  jour  avec  une 
solution  d'acide  phenique  et  de  chlore  liquide  et  y  faire  briiler  du  soufre. 

Une  ecurie  dans  laquelle  il  y  a  eu  des  cas  de  maladie  doit  etre  enduite 
de  mortier  et  blanchie.  On  y  fera  des  fumigations  de  soufre  pendant 
quarante-huit  heures. 

Nous  avons  en  I'occasion  d'essayer  pratiquement  ces  mesures  et  de 
voir  leur  efficacite  dans  une  ecurie  situee  au  centre  de  I'epidemie,  eloignee 
seulement  d'une  distance  de  50  a  400  metres  des  ecuries  dans  lesquelles 
I'epidemie  existait,  et  nous  avons  constate  que  jusqu'aujourd'hui  les 
chevaux  ne  sont  pas  atteints. 


DIFFUSE  MULTIPLE  CAPILLARY  FAT  EMBOLISM 
OF  THE  LUNGS  AND  BRAIN  AS  A  FATAL 
COMPLICATION  IN  COMMON  FRACTURES, 
ILLUSTRATED  BY  A  CASE* 

WITH    J.    H.    SALISBURY,    M.D. 


I 


In  calling  your  attention  to  the  above-named  serious  but  very  rare 
disease,  we  shall  first  quote  the  history  and  postmortem  examination  of 
a  case  observed  last  summer  in  Dr.  E.  W.  Lee's  surgical  ward  in  Cook 
County  Hospital,  and  afterward  make  some  general  remarks  on  the 
main  features  of  the  subject. 

History. — The  patient,  Mrs.  B.,  a  housewife,  aged  forty-five,  and  a  native  of  Ireland, 
was  admitted  to  Cook  County  Hospital  July  25,  1879. 

On  admission,  the  patient  stated  that  she  had  fallen  from  the  roof  of  a  kitchen  to  the 
ground,  a  distance  of  3  meters,  striking  upon  her  left  side.  On  examination,  evidences  of  a 
fracture  of  the  upper  part  of  the  shaft  of  the  left  femur  were  found. 

The  leg  was  placed  in  a  comfortable  position,  but  no  permanent  dressing  was  applied. 
Morphin  was  given  jpro  re  nata. 

July  26th:  The  patient  was  very  restless,  but  did  not  complain  of  much  pain. 

July  27th:  In  the  morning  the  patient  seemed  to  be  sleeping  quietly,  but  the  respira- 
tions were  quite  rapid;  1  P.  M.,  the  patient  was  still  unconscious;  she  could  be  roused 
somewhat,  but  did  not  become  conscious;  the  pupils  responded  to  light;  5  p.  m.,  she  had 
some  slight  spasms;  the  jaws  were  firmly  set  for  a  few  minutes;  7  p.  m.,  pulse  112,  some- 
what weak;  temperature,  38.5°  C.  (1013^°  F.);  respirations,  40  per  minute,  regidar.  The 
patient  was  still  comatose,  face  pale,  lips  slightly  bluish.  The  movements  of  the  thorax 
were  natural.  Upon  percussion,  the  dullness  of  heart,  liver,  and  spleen  was  found  to  be 
within  the  regular  boundaries.  Auscultation  showed  the  sounds  of  the  heart  to  be  normal. 
Over  the  lungs  the  normal  vesicular  breathing  was  heard.  No  rales  were  heard,  either 
with  inspiration  or  with  expiration.  The  posterior  parts  of  the  lungs  were  also  natural. 
The  abdomen  was  natural.  The  pupils  responded  to  light,  and  were  equal  in  size. 
There  was  no  local  paralysis  in  any  part  of  the  body.     The  urine  contained  no  albumin. 

July  28th:  The  symptoms  were  about  the  same,  except  that  all  over  the  lungs  were 
heard  the  coarse  rales  which  usually  occur  in  the  agony. 

Dr.  Fenger  saw  her,  and  made  the  diagnosis  of  diCFuse  multiple  capillary  fat  embolism 
of  the  lungs.     Prognosis,  fatal. 

She  died  in  the  afternoon  of  July  28th. 

Dr.  Salisbury  noticed  about  the  patient  an  indescribable  sweetish  odor. 

Autopsy. — To  the  coroner.  General  Mann,  we  owe  our  thanks  for  his  kindness,  which 
enabled  us  to  hold  the  exceedingly  interesting  postmortem.     There  were  present  General 

*  Chicago  Med.  Jour,  and  Examiner,  1879,  vol.  xxxix,  p.  587.  Read  before  the 
Chicago  Medical  Society,  November  17,  1879. 
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Mann,  Drs.  McWilliams,  Merriman,  and  Lee,  of  the  hospital  staff,  besides  the  internes  of 
the  hospital. 

The  autopsy  was  made  twenty  hours  after  death.  The  rigor  mortis  was  well  marked. 
The  subcutaneous  adipose  tissue  was  abundant.  The  striated  muscles  appeared  natural. 
In  the  pericardium  was  found  about  15  c.c.  of  thin  yellow  fluid.  The  heart  was  natural 
in  shape  and  size,  but  flabby.  The  valves  and  endocardium  were  natural.  The  heart 
muscle  was  somewhat  grayish.  The  heart  and  large  vessels  contained  dark  fluid  blood, 
as  in  strangulation.  Small  drops  of  fat  were  found  swimming  on  the  blood.  Some  old 
adhesions  existed  in  the  left  pleural  cavity.  Nothing  abnormal  was  found  in  the  pleura 
costalis  nor  in  the  pleura  pulmonalis.  In  the  subpleural  tissue  were  many  small  ecchy- 
moses  up  to  the  size  of  a  pinhead. 

The  surface  of  the  left  lung  had  a  peculiar  red,  spotted  appearance,  which  was 
most  marked  in  the  anterior  parts  of  the  lobes.  The  cut  surface  of  the  lung  presented 
the  same  appearance.  Some  parts  were  quite  white,  which  was  due  partly  to  anemia 
but  chiefly  to  emphysema  along  the  anterior  borders. 

The  posterior  part  of  both  lungs  was  congested  and  somewhat  edematous.  There 
was  no  capillary  bronchitis.  The  bronchial  mucous  membrane  was  somewhat  injected, 
but  there  were  no  ecchymoses  and  no  mucus  except  in  the  largest  tubes. 

In  one  place,  at  the  base  of  the  lower  lobe  of  the  right  lung,  were  some  larger  ecchy- 
moses. These  ecchymoses  were  mostly  subpleural.  The  cranium  was  rather  thick,  but 
otherwise  natural.  The  dura  mater  was  natural.  The  lateral  ventricles  contained  a 
little  clear  serous  fluid.  The  brain  tissue  of  the  hemispheres  was  natural,  and  not  par- 
ticularly anemic.  On  the  cut  surface  of  the  hemispheres,  especially  in  the  white  sub- 
stance, were  found  numerous  ecchymoses,  appearing  as  small,  round,  dark,  blood-red 
points,  varying  in  size  from  points  scarcely  visible  up  to  1  mm.  in  diameter.  These 
were  found  all  through  the  white  substance,  and  a  few  were  found  in  the  gray.  The  same 
spots  were  found  in  the  cerebellum,  and  a  group  of  them  in  the  anterior  part  of  the  pons 
varolii  and  .some  in  the  corpus  callosum.  The  vessels  at  the  base  of  the  brain  were 
natural.     The  substance  of  the  large  ganglia  was  natural. 

No  fluid  was  found  in  the  abdominal  cavity.  The  peritoneum  was  natural.  The 
spleen  was  of  natural  shape  and  size,  but  on  the  surface  were  seen  several  small,  dark, 
irregularly  shaped  spots,  4  mm.  in  diameter,  which  seemed  to  be  superficial  hemorrhages. 

The  liver  was  grayish  and  anemic,  but  there  were  no  ecchymoses.  The  kidney  was 
of  natural  shape  and  size,  flabby,  but  otherwise  normal.  The  uterus  and  bladder  were 
normal.  In  the  fundus  of  the  stomach  were  small  ecchymoses  in  a  limited  space  of  2.5 
cm.  in  diameter.  Otherwise  the  mucous  membrane  of  the  intestines  was  normal.  In  the 
upper  part  of  the  left  femur,  between  the  first  and  second  third,  was  a  complete  transverse 
fracture,  surrounded  by  the  usual  amount  of  coagulated  blood,  filling  the  surrounding 
intermuscular  spaces.  The  substance  of  the  fractured  bone  was  normal.  The  marrow  in 
the  canal  of  the  shaft  was  yellow  from  infiltration  with  fat,  as  we  usually  find  it  in  elderly 
persons.  No  traces  of  inflammation  were  seen  in  or  around  the  fracture.  There  were  no 
coagula  in  the  larger  of  the  surrounding  veins.  The  femoral  vein  contained  dark  fluid 
blood  with  no  visible  fat-drops  in  it. 

Microscopic  examination  showed  the  following  interesting  features: 

Small  pieces  cut  off  with  the  scissors  from  the  surface  of  the  lung  showed  the  smaller 
arteries  and  some  of  the  capillaries  of  the  pleural  tissue  as  a  whitish-yellow,  refracting  net- 
work, owing  to  the  injection  and  filling  up  of  those  vessels  with  liquid  fat.  Sections  from 
the  interior  of  the  lung  tissue  showed  a  fine,  more  or  less  complete  injection  of  liquid  fat, 
in  the  network  of  capillaries  surrounding  and  protruding  into  the  air-cells. 

The  sketches  show  the  above-mentioned  features: 

Fig.  12  shows  one  complete  air-cell,  A,  and  three  incomplete  ones,  B,  C,  D.  In  the 
interstitial  tissue  between  these  four  air-cells  you  see,  besides  the  usual  characteristic 
elastic  fibers,  a  light  network  of  injected  capillaries,  a  loop  of  which  protrudes  at  E  and  F 
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in  high  relief  from  the  internal  wall  of  the  air-cell;  at  G,  part  of  the  network  of  capillaries 
at  the  bottom  of  the  air-cell  is  visible,  on  account  of  the  injection  with  fat. 

Fig.  13  shows  an  almost  complete  injection  of  the  capillary  network  at  the  bottom  of 
the  air-cell,  A.  In  the  interior  of  this  network  we  find  the  homogeneous  aspect  of  the  fat, 
interrupted  by  small,  round,  granular  bodies  of  the  size  of  a  white  blood-corpuscle  The 
above-mentioned  small  bodies  may  be  either  white  blood-corpuscles,  still  clinging  to  the 
wall  of  the  capillary  after  the  oily  fat  has  set  in,  or  leukocytes  brought  up  with  the  fat  from 
the  marrow,  where  they  are  usually  found  in  great  numbers. 

The  specimens  we  hereby  show  in  the  microscope  do  not  exhibit  the  above-described 
condition  so  distinctly  now,  because  the  fat,  in  the  course  of  the  elapsed  three  months,  has, 
in  most  places,  run  out  from  the  cut  branches  of  the  capillaries  and  shows  itself  now  as 
round,  refracting  fat-drops  scattered  all  over  in  the  tissues.  Still,  the  capillary  injection 
is  visible  in  some  places  and  the  filling  up  of  the  smaller  arteries  with  fat  can  be  easily 
enough  recognized — as  shown  in  the  microscope  with  the  low  power.  In  another  micro- 
scope we  show  a  section  of  the  lung  tissue  with  empty  capillaries  only  to  call  attention  to 
the  fact  that  here  the  capillaries  are  not  visible  at  all,  and,  unless  the  capillaries  are  filled 
with  blood  or  some  colored  artificial  injecting  fluid,  we  will  not  be  able  to  see  a  trace  of 
them.     The  microscopic  examination  of  the  small  hemorrhages  in  the  brain  tissue  showed 


Fig.  12. 


Fig.  la- 


the subcapillary  arteries  in  the  center  of  the  hemorrhage  filled  with  fat  in  the  same  manner 
as  in  the  lungs.  In  none  of  the  other  organs  of  the  body  were  we  able  to  discover  any  fat 
in  the  smaller  vessels. 

Upon  adding  osmic  acid  in  the  sections  of  lung  tissue,  the  fat  in  the  vessels  is  colored 
black  and  the  vessels  then  appear  as  if  they  were  filled  with  some  black  injecting  fluid. 
This  renders  the  demonstration  of  the  presence  of  fat  much  easier  than  by  the  examination 
of  unstained  specimens. 


We  are  indebted  to  the  kindness  of  Dr.  Merriman  for  part  of  the 
Hterature  concerning  this  subject,  viz.,  the  Medical  Record,  of  New  York, 
July  19,  1879,  where  two  fatal  cases  of  fatty  embolism  in  fractures  are 
briefly  stated. 

As  far  as  we  remember,  the  first  observation  was  made  in  Germany, 
in  1862,  by  the  renowned  pathologist.  Prof.  Zenker.  Attention  once 
called  to  the  danger  of  liquid  fat  from  the  marrow  of  fractured  bones 
gaining  access  to  the  veins  and  causing  obstruction  of  the  lung  capillaries, 
numerous  examinations  were  made  of  the  lung  tissue  in  occasional 
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deaths  after  fractures  and  other  lesions,  and  it  was  found  (Orth  *)  that 
fat  embolism  in  the  lungs  occurs  in  almost  every  case  of  extensive  frac- 
ture of  the  bones.  It  is,  however,  in  only  a  very  small  number  of  frac- 
tures that  the  amount  of  fat  entering  the  circulation  is  considerable 
enough  to  prove  fatal,  or  even  to  give  recognizable  disturbances  in  the 
course  of  common  uncomplicated  fractures. 

Further  investigations  by  Flournoy  and  von  Recklinghausen  in  the 
necropsy  theater  at  Strasburg  showed  that  slight  diffuse  fatty  embolism 
could  be  found  in  10  per  cent,  of  a  series  of  260  dead  bodies.  Up  to  1879 
Egli  Sinclair!  had  gathered  records  of  140  reported  cases,  and  he  found 
the  etiology  to  be  limited  to  one  of  the  following  three  morbid  conditions : 
(1)  Extensive  contusion  or  laceration  of  soft  parts,  containing  abundance 
of  adipose  tissue.  (2)  Fracture  with  extensive  lesion  of  the  marrow  of 
the  bones.  (3)  Osteomyelitis — chronic  as  well  as  acute  inflammation 
of  the  marrow  of  the  bones. 

The  most  severe  cases  of  fatty  embolism,  however,  set  in  after  frac- 
tures; e.  g.,  in  140  cases  death  ensued  in  18;  that  is,  13  per  cent.  Of 
these  18  deaths,  16  occurred  in  the  84  cases  of  fracture. 

Symptoms  and  Diagnosis. — ^The  symptoms,  as  Egli  Sinclair  gives 
them,  from  cases  of  fatty  embolism  in  extensive  fractures,  are  as  follows : 
Unexpected,  rapidly  increasing,  general  debility;  then  the  symptoms 
from  insufficiency  or  entire  absence  of  oxidation  of  the  blood;  respira- 
tions from  40  to  60  in  the  minute ;  pulse  weak  and  frequent ;  temperature 
often  somewhat  augmented.  Rales  in  the  larger  bronchi,  and  finally  in 
the  trachea  (premortal).  Dyspnea  sometimes  to  the  highest  degree; 
then  reddish  foam  coming  out  of  the  mouth.  The  face  grows  pale, 
later  cyanotic;  the  extremities  get  cold,  pupils  contracted.  The  patient 
becomes  somnolent,  finally  comatose,  and  death  ensues,  sometimes  pre- 
ceded by  vomiting  and  spasms. 

The  diagnosis  in  the  case  which  we  have  related  was  based  on  the 
following  reasoning: 

We  had  before  us  a  previously  healthy  person  with  a  simple,  uncom- 
plicated fracture  of  the  femur  that,  from  the  beginning,  promised  to  run 
the  usual  benign  course  toward  healing.  The  second  day,  except  some 
restlessness,  there  was  nothing  to  indicate  the  approaching  danger.  The 
third  morning  she  was  found  in  a  comatose  condition,  which  had  set  in 
without  any  previous  suffering  sufficient  to  waken  her  from  her  sleep, 
which  means  that  the  grave  symptoms,  as  usual  in  these  cases,  set  in 
suddenly.  Besides  this  comatose  condition,  we  find  no  fever  of  any  ac- 
count. A  temperature  of  101^^°  F,  is  the  usual  aseptic  and  innocent 
rise  in  temperature  that  will  be  found  (Volkmann,  in  11  out  of  14 1)  in 
most  of  the  fractures  of  the  femur  not  treated  with  immovable  dressings. 

*Orth:  Diagnosis  in  Pathological  Anatomy,  translated  by  Shattuck,  New  York, 
1878,  p.  160. 

t  Egli  Sinclair:  "Ueber  Fettembolie, "  Correspondenzbl.  f.  Schweizer  Aerzte,  vol.  vi, 
1879;  St.  Petersburg  med.  Wochenschr.,  1879,  No.  23;  Allgemeine  med.  Central-Zeitung, 
Berlin,  1879,  p.  683. 

t  Volkmann:  "Ueber  septisches  und  aseptisches  Wundfieber,"  Sammlung  klin. 
Vortrfige,  p.  1023. 
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The  physical  examination  does  not  show  any  morbid  symptom  in  the 
organs  of  the  thorax  and  the  abdomen.  The  urine  shows  that  there  is 
no  disease  of  the  kidneys  and  no  diabetes.  As  to  the  brain,  we  find  no 
symptoms  of  a  local  disease.  There  is  no  paralysis,  equal  pupils,  and 
no  symptoms  of  pressure,  such  as  stertorous  breathing,  etc. 

The  only  positive  symptoms  able  to  lead  attention  in  the  direction  of 
the  seat  of  serious  trouble  were  the  cyanosis,  paleness  of  the  face,  bluish 
hue  of  the  lips,  and  the  augmented  number  of  respirations — 40.  These 
symptoms  evidently  pointed  to  the  lungs.  As  now  the  air-cells  as  well 
as  the  bronchi  were  normal,  we  must  place  the  trouble  in  the  circulatory 
system  of  the  lungs — thrombosis  or  embolism  in  a  great  part  of  the  pul- 
monary vessels. 

A  spontaneous  thrombosis  in  the  trunk  and  branches  of  the  pul- 
monary artery  can  take  place  in  endarteritis  of  this  artery.  But  this 
disease  is  as  seldom  found  here  as  is  endocarditis  in  the  right  heart. 
Embolism  could  occur  from  a  loosened  thrombus  in  any  part  of  the 
venous  system  from  the  right  ventricle  or  auricle,  but  here  was  no  pre- 
vious heart  disease  and  no  previous  exhausting  febrile  disease. 

The  only  peripheral  diseased  place  to  be  found  was  this  recently 
fractured  femur.  Around  a  fracture,  thrombosis  in  the  larger  veins  is 
not  uncommonly  found  (F.  Durodie*).  The  thrombi  from  the  smaller 
veins  formed  around  every  fracture  extending  out  into  larger  and  larger 
veins,  causing  probably  part  of  the  edema  accompanying  so  many  frac- 
tures of  the  extremities.  Loosening  of  part  of  these  thrombi  and  subse- 
quent embolism  of  the  lungs  are  rare,  but  take  place  in  1  case  out  of  300 
(Durodie).  A  sufficiently  large  aseptic  embolus  in  both  of  the  main 
branches  of  the  pulmonary  artery  might  give  a  similar  series  of  symptoms 
ending  in  death.  But  the  formation  of  these  peripheral  venous  thrombi 
and  their  subsequent  detachment  and  entrance  into  the  circulation  take 
a  much  longer  time  than  forty-eight  hours,  and  consequently  we  were 
obliged  to  abandon  this  explanation  of  the  symptoms.  Finally,  there 
was  left  no  other  diagnosis  that  would  correspond  to  the  symptoms  of  the 
case  than  the  fatty  embolism  of  the  lung  capillaries,  i.  e.,  the  introduction 
into  the  circulation  of  liquid  fat  in  sufficient  quantity  to  make  the  greater 
part  of  the  lung  capillaries  impassable  for  the  blood.  The  moderate  ac- 
celeration of  the  pulse  and  the  not  extreme  cyanosis  are  easily  explained 
by  the  difficult  passage  of  the  blood  through  the  lungs  from  the  venous 
system  overfilled  with  blood.  The  weakness  of  the  radial  pulsation  is  a 
natural  consequence  of  the  diminished  quantity  of  blood  in  the  arterial 
system.  The  comatose  condition  may  be  explained  by  the  want  of 
blood-supply  to  the  brain  and  the  medulla  oblongata  (Wagner  f),  prob- 
ably combined  with  accumulation  of  carbonic  acid  in  the  blood. 
Whether  the  multiple  capillary  embolism  in  the  brain  in  our  case  contrib- 

*  F.  Durodie:  "fitude  sur  les  thromboses  et  I'embolie  veineuses  dans  les  contusions 
et  les  fractures,"  These,  Paris,  1874. 

t  Wagner:  Manual  of  General  Pathology,  translated  by  Van  Duin,  New  York,  1876, 
p.  209. 
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uted  to  the  depression  of  the  cerebral  functions  or  not  cannot  be  de- 
cided. 

In  a  number  of  the  reported  cases  of  this  kind  the  fatty  embohsm  has 
caused  sudden  death  (Wagner,  loc.  cit.). 

In  one  of  Dejerine's  cases  death  occurred  in  two  and  one-half  hours; 
in  the  other,  thirty-six  hours  after  the  fracture  was  received.  The  report 
of  his  cases  does  not  give  any  information  about  the  duration  of  the  grave 
symptoms.  About  this  we  cannot  tell  anything  for  want  of  the  original 
reports  of  previous  cases.  Our  case,  though  fatal,  did  not  take  a  very 
rapid  course,  which  was  so  far  interesting  as  it  gave  sufficient  time  (the 
grave  symptoms  lasted  over  thirty-six  hours)  to  have  the  diagnosis  based 
upon  a  minute  examination  of  the  symptoms. 

Prognosis. — The  prognosis  depends  upon  the  quantity  of  the  cir- 
culating fat  and  upon  the  strength  of  the  heart's  action.  If  the  right 
ventricle  can  get  and  keep  up  power  enough  to  push  the  fat  through  the 
lungs,  then  the  immediate  danger  will  be  overcome.  An  extensive 
fracture,  as  the  source  of  the  embolism,  will  make  the  prognosis  worse 
20  to  40  per  cent,  than  lacerated  soft  tissues  or  osteomyelitis. 

Treatment. — The  natural  treatment  will  be  to  stimulate  the  action 
of  the  heart  in  the  hope  that  an  increased  vis  a  tergo  can  drive  part  of  the 
fat  through  the  lung  capillaries  out  into  the  aortic  system  (digitalis, 
alcohol,  etc.).  When  the  immediate  danger  from  the  pulmonary  sys- 
tem can  be  overcome,  then  the  organism  will  gain  time  to  get  rid  of  the  fat, 
presumably  by  transforming  it  into  soluble  soaps  through  the  action  of 
the  alkalis  in  the  blood.  Merely  hypothetically,  we  should  advise  to 
keep  the  fractured  bone  or  the  diseased  part  scrupulously  immovable, 
with  the  view  of  preventing  any  more  liquid  fat  from  escaping  from  the 
tissues.  As  to  this  point,  we  must  remember  that  in  the  marrow  as 
well  as  in  the  adipose  tissue  the  fat  is  contained  in  so-called  fat-cells,  i.  e., 
membranous  sacs.  These  membranes  must  be  .destroyed  or  torn  open 
before  their  contents  of  liquid  fat  can  gather  in  a  fluid,  movable  mass, 
and  it  is  in  this  condition  of  the  fat  that  the  danger  lies,  as  we  do  not  find 
the  fat-cells  or  sacs,  but  only  their  contents,  in  the  capillaries  of  the  lungs. 


RUPTURES  OF  THE  SUBPUBIC  PORTION  OF 
THE  URETHRA* 


WITH    E.    W.    LEE 


Traumatic  Rupture 

The  great  danger  to  life  following  complete  traumatic  rupture  of  the 
urethra  is  fully  appreciated  by  modern  surgeons.  The  main  interest, 
however,  depends  not  so  much  on  the  resulting  morbid  conditions  as  on 
the  fact  of  our  ability  to  prevent  grave  consequences  by  proper  treat- 
ment, provided  the  case  is  intrusted  to  our  care  early  enough  after  the 
accident.  We  shall  first  relate  a  typical  case  of  complete  traumatic 
rupture,  and  afterward  quote  from  recent  surgical  hterature  on  this 
subject: 

Case. — John  Hansen,  aged  fifty-three,  laborer,  was  brought  into  Cook  County 
Hospital  on  the  morning  of  the  ninth  of  August,  1879,  and  placed  under  the  care  of  Dr. 
Fenger,  and  the  following  history  was  elicited : 

Patient  states  that  yesterday  afternoon  he  fell  from  a  scaffold,  and  in  his  descent 
struck  the  perineum  across  a  joist.  He  was  taken  to  his  home  and  a  doctor  (Dr.  Jacobson, 
of  the  Cook  County  Hospital  staff)  was  sent  for.  On  his  arrival  the  doctor  tried  to  in- 
troduce a  catheter,  but  immediately  finding  an  impassable  obstruction  in  the  bulbous  por- 
tion of  the  urethra,  which  was  bleeding  freely,  he  advised  his  removal  to  the  hospital. 
Since  the  accident  he  has  been  unable  to  pass  any  urine,  but  considerable  blood  has  passed 
from  the  meatus  urinarius.  Patient  complains  of  severe  pain  in  the  perineum  and  over 
the  hypogastric  region,  i.  e.,  he  suffers  from  constant  urinary  or  vesical  tenesmus,  desiring 
to  pass  his  water,  but  being  unable  to  do  so. 

On  examination,  percussion-note  is  found  dull  over  hypogastric  region,  extending 
from  the  symphysis  pubis  below  to  the  umbilicus  above.  The  bladder,  greatly  distended 
with  urine,  forms  a  fluctuating  tumor  in  the  median  line  of  the  above-named  region  of  the 
abdomen.  The  perineum  is  somewhat  swollen  and  tender  to  the  touch,  and  of  a  dark 
bluish  color  from  subcutaneous  ecchymosis.  The  discoloration  extends  forward  over 
the  posterior  half  of  the  scrotum  and  down  the  inner  side  of  both  femora  for  a  distance 
of  two  inches,  but  no  swelling  of  the  tissue  exists. 

The  house  surgeon  tried  to  pass  a  No.  7  or  8  soft-rubber  English  catheter,  but  was 
unable  to  do  so.  The  urine  was  withdrawn  with  an  aspirator,  the  needle  of  which  was 
passed  into  the  bladder  above  the  symphysis  pubis  in  the  median  line.  About  three  pints 
of  clear  healthy  urine  was  removed,  followed  by  immediate  relief  to  the  patient.  Pulse,  60; 
temperature,  99°  F.     No  pain  while  lying  quietly  in  bed. 

August  9th:  This  afternoon  perineal  section  was  performed.  The  patient  was  an- 
esthetized by  ether  and  placed  in  the  lithotomy  position,  with  flexed  and  abducted  femora, 

*  Chicago  Medical  Gazette,  1880,  vol.  i,  p.  63.  By  the  subpubic  part  of  the  urethra 
is  meant  all  the  bulbous  portion  and  that  part  of  the  membranous  portion  immediately 
in  front  of  the  triangular  ligament. 
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and  the  perineum  drawn  over  the  lower  end  of  the  bed.  A  curved  silver  catheter  was 
passed  into  the  urethra  until  it  reached  the  obstruction,  where  it  was  retained  in  position. 
An  incision  two  and  a  half  inches  in  length  was  now  made  in  the  median  line  of  the  peri- 
neum, extending  through  the  integuments  and  the  bloody,  infiltrated  subcutaneous  tissue. 
No  urine  or  pus  escaped  from  the  incision.  The  corpus  spongiosum  of  the  bulbous  portion 
of  the  urethra  was  now  divided,  and  search  made  for  the  end  of  the  catheter,  which  was 
found  in  a  cavity  filled  with  dark,  clotted  blood.  After  the  removal  of  the  clots  the  cavity 
was  found  to  be  very  irregular,  half  an  inch  in  breadth  and  one  inch  long,  and  the  walls 
consisted  of  ragged,  torn,  and  bleeding  tissue,  among  which  no  recognizable  traces  of  the 
wall  of  the  urethra  could  be  found.  The  anterior  part  of  the  urethra  through  which  the 
catheter  passed  showed,  at  its  outlet  into  the  cavity  before  mentioned,  an  irregular  opening 
in  which  no  part  of  the  urethral  wall  could  be  traced  into  the  wall  of  the  cavity.  As  the 
rupture  consequently  was  a  complete  one,  involving  the  whole  circumference  of  the  urethral 
canal,  search  was  now  made  to  find  the  opening  into  the  posterior  portion  of  the  urethra. 
After  some  time  passed  in  vain  these  efforts  were  relinquished,  and  every  portion  of  clotted 
blood  was  carefully  removed,  and  the  wound  left  as  above  described,  as  we  desired  and  ex- 
pected the  free  escape  of  urine  through  the  perineal  orifice.  The  withdrawal  of  the  catheter 
was  followed  by  slight  bleeding  from  the  meatus  urinarius.  The  perineal  wound  w^as 
covered  with  soft  lint,  previously  steeped  in  a  5  per  cent,  carbolized  linseed-oil  dressing, 
and  this  was  kept  in  situ  by  a  piece  of  oakum  placed  between  and  behind  the  upper  part  of 
the  femora.     At  night  a  subcutaneous  injection  of  morphin  was  given. 

August  10th,  A.  M.:  Pulse,  72;  temperature,  1013^°  F.  Slept  some  during  the  night; 
slight  pain  in  the  perineal  wound;  as  yet  no  urine  passed,  p.  M.:  Pulse,  84;  temperature 
1015°  F.  He  is  still  unable  to  pass  his  water;  suffers  again  from  urinary  tenesmus;  the 
bladder  is  distended  to  within  two  inches  of  the  umbilicus;  no  swelling  or  tenderness  in 
the  perineum.     The  urine  was  again  withdrawn  per  aspirator. 

August  11th,  A.  M.:  Pulse,  84;  temperature,  1003^°  F.  Aspirated  the  bladder  again 
this  morning.  The  patient  was  again  anesthetized  by  ether;  placed  in  the  same  lithotomy 
position,  the  light  of  the  sun  falling  directly  upon  the  perineum.  The  perineal  wound  was 
now  dilated  backward,  until  it  extended  to  half  an  inch  from  the  anus,  and  the  underlying 
tissues  cut  through  longitudinally  backward  from  the  above-mentioned  cavity  filled  with 
clots,  until  the  subpubic  ligament  (ligamentum  arcuatum,  the  triangular  ligament)  could 
be  felt  distinctly.  No  traces  of  the  urethra  could  be  seen  among  the  continually  bleeding 
tissues.  A  blunt  silver  probe  was  introduced  in  the  direction  of  the  membranous  portion 
of  the  urethra,  in  the  median  line,  up  toward  the  position  where  the  canal  passes  through 
the  subpubic  ligament,  one-quarter  of  an  inch  below  the  inferior  limit  of  the  symphysis 
pubis.  After  some  search  in  this  locality,  and  after  very  slight  and  gentle  movements  of 
the  probe,  the  latter  finally  slid  into  the  bladder  and  a  little  urine  escaped  through  the 
wound.  A  finger  being  introduced  into  the  rectum,  the  probe  was  found  to  be  in  the  blad- 
der. On  the  probe  a  director  was  run  into  the  bladder,  and  now  the  probe  was  withdrawn. 
Along  the  director  a  rubber  catheter  was  passed  into  the  bladder,  and  a  quantity  of  clear 
urine  was  removed.  Now  a  curved  silver  catheter  was  introduced  through  the  penis  into 
the  perineal  wound,  and  from  this  point,  along  the  director,  into  the  bladder,  where  its 
presence  was  made  certain  through  rectal  exploration.  The  catheter  was  left  in  the  bladder 
a  permanence,  its  outer  end  fastened  in  the  usual  way  around  the  pelvis  and  femora.  The 
perineal  wound  was  dressed  as  before,  p.  m.:  Pulse,  112;  temperature,  104°  F.  Morphin 
and  quinin  were  administered. 

August  12th,  a.  m.:  Pulse,  108;  temperature,  98l°  F.  The  urine  passes  through  the 
catheter;  no  swelling  in  the  perineum,     p.m.:  Pulse,  104;  temperature,  103.1°  F. 

August  13th,  A.  M.:  Pulse,  92;  temperature,  100f°  F.  p.m.:  Pulse,  92;  tempera- 
ture, 102f °  F. 

August  Uth,  A.M.:  Pulse,  76;  temperature,  101°  F.  p.m.:  Pulse,  80;  temperature, 
103°  F. 
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Avgusf  loth,  A.M.:  Pulse,  72;  temperature,  100%°  F.  p.m.:  Pulse,  88:  temperature, 
101°  F. 

August  16th,  a.  m.:  Pulse,  76;  temperature,  98%°  F.  The  urine  is  somewhat  purulent 
and  alkaline,     p.m.:  Pulse,  84;  temperature,  101°  F.     The  catheter  is  removed. 

August  17th,  a.m.:  Pulse,  72;  temperature,  99>^°  F.  The  urine  passes  without 
difficulty  through  the  perineal  wound,  which  is  now  clean  and  granulating  and  devoid  of 
swelling,     p.m.:   Pulse,  84;  temperature,  99 1°  F. 

August  18th,  a.  m.:  Pulse,  80;  temperature,  99%°  F.  Introduced  soft  bougie  (No.  13) 
through  the  penis,  and  it  issues  at  the  perineal  wound,  from  which  it  is  easily  passed  into 
the  bladder;  copious  purulent  discharge  from  the  anterior  part  of  the  urethra.  Injection 
of  sulphate  of  zinc  (1  :  200)  every  four  hours,     p.  m.:  Pulse,  88;  temperature,  101°  F. 

August  19th,  \.  M.:  Pulse,  80;  temperature,  99j^°  F.  p.m.:  Pulse,  88;  temperature, 
100°  F.     Soft  bougie  (No.  5)  passes  from  the  penis  into  the  bladder. 

August  20th,  a.m.:  Pulse,  72;  temperature,  98°  F.  p.m.:  Pulse,  72;  temperature, 
983^°  F. 

August 21st,  K.  M.:  Pulse,  76;  temperature,  98j-^°  F.  p.m.:  Pulse,  96;  temperature, 
100°  F. 

August  22d,  a.m.;  Pulse,  80;  temperature,  98°  F.  p.m.:  Pulse,  80;  temperature, 
99°  F. 

August  23d,  a.  m.  :  Pulse,  100;  temperature,  983^°  F.  Urine  clear  and  natural,  but 
passes  wholly  through  the  perineal  wound.  A  bougie  introduced  through  the  penis  will 
not  pass  into  the  bladder,  but  comes  out  through  the  perineal  wound. 

August  24th,  a.  m.:  Pulse,  88;  temperature,  98°  F. 

August  25th,  a.m.:  Pulse,  72;  temperature,  98°  F.  Catheter  a  permanence  again 
introduced  into  the  bladder. 

August  30th,  a.m.:  Some  pus  in  the  urine;  the  catheter  removed.  Afterward  he 
passed  some  of  the  urine  through  the  penis. 

September  1st:  Bougie  (No.  6)  introduced  through  the  penis  passes  through  the  rup- 
tured part  into  the  bladder,     p.  m.:  Pulse,  110;  temperature,  103°  F. 

September  2d,  a.  m.:  Pulse,  96;  temperature,  98°  F.  The  greater  part  of  the  urine 
passes  through  the  penis. 

September  3d,  A.  M.:  Pulse,  82;  temperature,  98°  F.  p.m.:  Pulse,  90;  temperature, 
98K°  F. 

September  ith,  A.  M.:  Pulse,  72;  temperature,  98°  F.  All  the  urine  passes  through  the 
penis. 

September  7th,  a.  m.:  Wound  in  the  perineum  healing.     He  passes  No.  8  bougie  daily. 

September  Hth,  A.  m.  :  The  wound  healed  entirely.  He  passes,  himself.  No.  17  bougie 
without  difficulty. 

Discharged  recovered,  with  directions  to  pass  the  bougie  twice  a  week. 

Etiology  and  Anatomy. — The  varieties  of  traumatic  injuries  of  the 
perineum  are  very  hmited.  Gunshot  wounds  and  wounds  produced  by 
sharp  or  cutting  instruments  are  seldom  met  with,  and  are  mainly  in- 
teresting to  the  surgeon  from  the  accompanying  grave  injuries  to  the 
pelvic  organs,  and  owing  to  which  they  are  beyond  the  Hmits  of  efficient 
surgical  aid.  Almost  as  rarely  do  we  meet  with  perineal  injuries  pro- 
duced by  kicks,  either  from  man  or  horse.  Most  commonly  are  these 
perineal  (urethral)  ruptures  produced  by  falling  across  a  rope,  as  in 
sailors,  or  a  bar,  beam,  or  joist,  as  in  laborers.  If,  then,  the  diameter  of 
the  body  against  which  the  perineum  strikes  is  less  than  the  distance  be- 
tween the  tubera  ischii,  the  danger  of  crushing  injury  of  the  urethra  is 
great,  because  the  soft  parts  of  the  perineum,  the  urethra  occupying  a 
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central  position,  are  squeezed  between  the  foreign  body  and  the  bony 
pubic  arch.  In  this  form  of  injury  it  will  most  invariably  be  the  bulbous 
portion  of  the  urethra  that  sustains  rupture,  on  account  of  the  anatomy 
of  the  perineal  region.  Rupture  of  membranous  portion  of  the  urethra 
is  rarely  met  with  unless  associated  with  simultaneous  fracture  of  the 
pubic  arch,  the  grave  consequences  of  which  we  are  rarely  able  to  prevent. 
The  ruptures  of  the  urethral  canal  may  be  complete  or  incomplete. 
By  complete  is  meant  an  entire  severance  of  the  whole  circumference 
of  the  canal,  thus  rendering  the  introduction  of  a  catheter  into  the 
bladder  an  impossibility.  An  incomplete  rupture  is  one  in  which  some 
portion  of  the  wall,  roof,  or  bottom  is  left  in  situ  along  which,  with  care, 
a  catheter  may  possibly  be  passed,  sliding  along  the  uninjured  part  of 
the  canal  into  the  bladder.  The  refined  diagnoses  of  ruptures  of  the 
different  layers  of  the  urethral  canal, — its  mucous,  muscular,  and  fibrous 
coats, — also  further  partial  or  complete  ruptures  of  the  whole  wall,  were 
first  pointed  out  by  Serrillon*  and  did  away  with  the  barbarous  dis- 
tinctions of  slight,  medium  grave,  and  grave  cases  of  urethral  rupture. 
The  experiments  on  dead  bodies  published  by  Poncet  and  Oilier  all  go 
to  prove  the  important  role  that  the  triangular  ligament  (ligamentum 
transversum — Henle)  plays  in  ruptures  of  the  membranous  portion  of 
the  urethra,  the  upper  wall  of  which  is  literally  cut  through  by  this 
ligament.  Hence  they  advise,  in  introducing  a  catheter,  that  the  point 
should  be  made  to  traverse  the  lower  part  of  the  wall,  this  forming  a 
bridge  over  the  rupture  and  between  the  anterior  and  posterior  sound 
portions  of  the  urethra.  Confirmatory  experiments  have  not  been  made, 
and  most  surgical  authors  still  believe  that  rupture  of  the  membranous 
portion  is  almost  always  complicated  with  fracture  of  the  pelvic  bones. 
Thompson  and  Cross,  after  observations  on  a  few  cases,  are  of  opinion 
that  ruptures  of  the  urethra  may  be  due  to  excessive  muscular  action. 

Symptoms  and  Diagnosis. — An  intense  pain  is  experienced  in  the 
perineum  immediately  after  the  traumatism,  followed  shortly  afterward 
by  swelling  in  this  region  from  extravasated  blood.  This  swelling  is 
mainly  limited  to  the  medial  part  of  the  perineum,  and  gradually  be- 
comes harder  or  more  solid  from  coagulation  of  the  blood,  which  collects 
in  a  variable  sized  cavity  in  and  around  the  crushed  bulbous  portion  of 
the  urethra,  in  and  between  the  second  and  third  layers  of  the  perineal 
fascia,  the  limits  of  which  confine  the  same.  Subcutaneous  extravasa- 
tion of  blood  and  consequent  ecchymosis,  but  not  associated  with  marked 
swelling,  will  extend  from  the  tumor  forward  over  the  scrotum  and  down- 
ward over  the  femora  to  a  limited  extent,  accompanied  by  pain  and 
tenderness,  the  latter  due  to  direct  injury  to  these  parts.  The  most 
important  and  really  pathognomonic  symptom  is  bleeding  from  the 
urethra.  The  quantity  of  blood  lost  is  sometimes  considerable,  though 
rarely  sufiicient  to  jeopardize  life.  The  inability  to  pass  urine  is  dis- 
covered on  the  first  desire  to  empty  the  bladder,  and  this  is  usually  the 
symptom  that  compels  the  patient  to  seek  medical  aid.  With  the  pres- 
ence of  the  above-named  symptoms,  together  with  the  impossibility  of 
*Des  Ruptures  de  I'Urethra,  Paris,  1878. 
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catheterization,  due  to  the  bleeding  resistance  in  the  bulbous  portion  of 
the  urethra,  the  surgeon  may  make  certain  his  diagnosis. 

Prognosis  depends,  in  the  first  place,  upon  our  power  to  prevent  the 
infiltration  of  urine  into  the  tissues.  The  first  effort  of  the  patient  to 
empty  the  distended  bladder  will  drive  the  urine  into  the  blood-filled 
cavity  in  the  perineum,  and  hence  it  will  pass  into  the  scrotum,  viz., 
into  the  loose  connective  tissue  beneath  the  tunica  dartos.  From  the 
latter  it  will  spread  through  the  subcutaneous  tissue  at  the  radis  penis; 
next  along  the  body  of  the  penis,  and  lastly,  wide-spreading,  it  will 
extend  over  the  entire  surface  of  the  front  of  the  abdomen.  It  is  un- 
necessary to  state  that  the  manner  in  which  the  infiltration  proceeds  is  a 
simple  consequence  of  the  anatomic  arrangement  of  the  subcutaneous 
connective  tissue,  or  fascia  superficialis  of  the  above-named  regions. 
The  consequence  of  urinary  infiltration  is,  as  is  well  known,  a  rapidly 
progressing  phlegmonous  and  more  or  less  gangrenous  inflammation  of 
the  infiltrated  tissues. 

This  well-established  fact  does  not  correspond  with  Menzel  and 
Billroth's  experiments  on  animals.  These  observers  found  that  the 
subcutaneous  injection  of  fresh  healthy  and  acid  urine  was  absorbed 
without  causing  any  inflammation  of  the  injected  tissues.  A  phleg- 
monous inflammation  always  took  place  when  alkaline  urine — alkaline 
by  decomposition  from  exposure  to  the  air,  or  alkaline  from  a  bladder  in 
a  state  of  cystitis — was  injected  into  the  tissues.  We  must  remember, 
however,  that  the  fresh  healthy  urine  in  our  traumatic  cases  escapes 
into  tissues  wounded  by  contusion  and  rupture,  and  into  which  blood  is 
extra vasated,  and  these  tissues  consequently  being  in  a  state  of  consider- 
able nervous  depression  or  shock — a  depression  that  alone  in  some  cases 
will  be  followed  by  inflammation.  This  latter  fact  is  well  ascertained 
from  similar  lesions  in  other  parts  of  the  body.  The  phlogotic  power  of 
healthy  urine,  slight  as  this  is,  is  quite  sufficient  to  cause  the  readily 
started  inflammation  and  mortification  of  these  already  half -dead  tissues. 

Increased  semi-edematous  swelling;  spontaneous  and  continuous 
pain;  dirty-brown  discoloration  of  the  tegumentary  covering;  pulse 
more  or  less  increased,  with  elevated  temperature,  all  tend  to  mark  the 
onset  of  the  secondary  inflammation — an  inflammation  liable  to  ter- 
minate in  general  sepsis  and  death.  Supposing,  however,  that  proper  and 
timely  surgical  aid  and  adequate  treatment  have  carried  the  patient 
through  this  inflammation  with  tissue-loss  only:  another  serious  compli- 
cation may  now  present  itself  on  the  part  of  the  bladder.  A  certain 
number  of  these  patients,  not  yet  statistically  determined,  will  succumb 
to  diphtheric  cystitis  and  consecutive  suppurative  nephritis.  This  sep- 
tic inflammation  of  the  bladder  undoubtedly  results  from  an  extension 
of  the  phlegmonous  phlogistic  poison  along  the  posterior  uninjured  por- 
tion of  the  urethra  to  the  waU  of  the  bladder.  The  danger  of  this  grave 
complication  is  evident  from  the  fact  that  the  entire  materia  medica  is 
almost  powerless  against  its  ravages.  This  variety  of  cystitis  belongs 
to  the  great  family  of  septic  inflammations,  and  consequently  is  pre- 
ventable only  by  the  most  rigorous  antiseptic  treatment. 
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The  two  before-mentioned  grave  complications  either  prevented  or 
overcome,  the  prognosis  is  good  for  the  time  being,  as  far  as  the  patient's 
life  is  concerned.  Next  must  be  considered  the  future  function  of  the 
urinary  organs,  and  the  unavoidable  resulting  traumatic  stricture,  due 
to  the  contractions  of  the  lately  formed  connective  tissue,  the  scar  or 
cicatrix  replacing  the  loss  of  substance  in  the  ruptured  urethra.  But, 
of  course,  this  consecutive  complication  is  beyond  the  limits  of  our  present 
subject. 

Treatment. — The  main  indications  in  our  treatment  of  urethral 
rupture  are  three,  viz. : 

1.  To  prevent  the  infiltration  of  urine,  or,  if  this  has  already  taken 
place,  to  limit  its  spread. 

2.  To  reestablish  the  free  passage  of  urine  through  the  urethral  canal. 

3.  To  prevent  the  grave  consequences  of  the  unavoidable  secondary 
contraction  of  the  cicatrix  of  the  ruptured  portion  of  the  urethra,  namely, 
a  traumatic  stricture. 

The  above  indications  are  not  all  liable  to  be  met  simultaneously, 
but  each  individually  is  of  the  utmost  importance  in  the  various  stages 
or  periods  of  the  disease.  For  instance,  in  each  one  of  the  three  periods 
the  one  indication  most  applicable  to  this  period  is  of  paramount  im- 
portance, whereas  the  other  two  indications  must  be  considered  of  only 
secondary  value. 

First  Stage  of  a  Fresh  Rupture. — Prevent  the  infiltration  of  urine  by 
free  evacuation  of  the  contents  of  the  bladder,  in  one  way  or  another,  so 
as  to  prevent  the  urine  from  infiltrating  the  ruptured  tissues  of  the 
perineum.  The  means  of  accomplishing  this  result  that  surgical  litera- 
ture offers  are — (a)  Catheterization;  (6)  puncture  of  the  bladder,  and 
(c)  perineal  section. 

(a)  Catheterization. — In  trying  to  introduce  a  curved  metallic  cath- 
eter, great  care  must  be  exercised  in  handling  the  instrument  as  soon  as 
a  resistance  in  the  ruptured  portion  of  the  urethra  is  felt.  Try  gently 
to  slide  the  point  of  the  instrument  along  the  upper  wall  of  the  canal  (in 
ruptures  of  the  bulbous  portion),  or  along  the  lower  wall  (in  ruptures  of 
the  membranous  portion  near  the  triangular  ligament),  and  if  we  fail, 
after  a  short  and  gentle  trial,  we  must  abandon  the  attempt.  One 
point  of  importance,  however,  we  shall  have  ascertained  by  the  metallic 
instrument,  i.  e.,  the  exact  location  of  the  obstruction. 

If  we  succeed  in  passing  the  metallic  catheter,  which  we  expect  to  do 
in  some  cases  of  partial  rupture,  we  now  evacuate  the  urine,  to  the  im- 
mediate relief  of  our  patient,  and  leave  the  catheter  a  permanence.  In 
current  surgical  literature  we  find  the  reasonable  objection  to  the  cath- 
eter a  permanence  being  a  metallic  one  on  account  of  the  greater  irrita- 
tion produced  to  the  ruptured  tissues  than  is  caused  by  a  soft-rubber 
instrument,  but  we  would  like  to  see  the  surgeon,  knowing  the  difficulty 
of  passing  a  catheter  at  all  in  these  cases,  and  having  been  fortunate  to 
succeed  in  so  doing,  who  would  dare  to  withdraw  it  after  the  evacuation 
of  urine  and  run  the  risk  of  repeating  catheterization  for  the  purpose  of 
replacing  the  metallic  for  a  soft-rubber  instrument,  to  be  used  as  the 
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catheter  a  permanence.  If  we  have  failed,  however,  to  pass  a  metalHc 
instrument,  we  next  try  to  pass  a  soft-rubber  EngUsh  catheter,  and  if  we 
succeed,  we  allow  this  to  remain  as  the  catheter  a  permanence.  Thus 
we  have  relieved  our  patient  of  the  immediate  distressing  pain  due  to 
his  overdistended  bladder,  but  the  question  now  presents  itself,  have  we 
at  the  same  time  prevented  the  possibility  of  extravasation  of  urine? 
In  most  cases  probably  we  have,  while  in  other  cases  some  urine  may 
pass  along  and  outside  of  the  catheter,  and  thus  pass  into  the  rupture. 
The  least  increase  of  swelling  or  tenderness  in  and  around  the  injured 
part  will  indicate  the  moment  when  we  will  have  unhesitatingly  to  make 
the  perineal  section,  using  the  metallic  catheter  as  our  guide  to  cut 
down  upon.  After  removing  the  clotted  blood,  the  incision  must  next 
be  carried  into  the  urethra  freely  enough  to  insure  the  complete  escape 
of  the  urine  from  the  wound. 

(6)  Puncture  of  the  Bladder. — The  standard  works  in  surgical  litera- 
ture are  still  discussing  the  proper  place  for  the  puncture  to  be  made, 
the  choice  vacillating  between  puncture  with  trocar  above  the  symphysis 
pubis,  or  through  the  rectum  behind  and  above  the  prostate.  The 
dangers  of  the  former  puncture  were,  up  to  a  recent  date,  generally  con- 
sidered to  be  greater  than  those  of  the  latter.  The  discussion  of  this 
question  is  needless,  since  the  improvement  of  the  original  capillary 
aspirator  of  Dieulafoy  has  placed  in  our  hands  a  perfectly  safe  instrument 
for  evacuating  an  obstructed  bladder  by  this  method.  Any  of  the  mod- 
ern aspirators  may  be  used.  The  position  of  election  is  in  the  median 
line  (linea  alba)  above  the  symphysis  pubis;  there  the  needle  should  be 
introduced  into  the  bladder  and  the  urine  withdrawn.  We  have  every 
reason  to  confirm  the  opinion  (as  far  as  our  experience  is  concerned)  of 
the  first  author  on  ruptures  of  the  urethra.  Dr.  Orlofsky,*  of  Warsaw, 
who  has  recommended  this  procedure,  and  in  simple  duty  to  himself  we 
will  quote  his  own  words:  "I  must  finally  say  a  few  words  about  the 
puncture  of  the  bladder  above  the  symphysis  pubis  by  means  of  the 
aspirator  of  Dieulafoy.  I  cannot  recommend  strongly  enough  this  little 
and  innocent  operation.  It  relieves  the  patient  of  his  distress  immedi- 
ately, and  is  perfectly  safe  from  the  grave  consequences  that  otherwise 
may  and  actually  have  taken  place  after  the  formerly  used  method  of 
puncturing  the  bladder.  But  it  is  of  value  only  as  a  palliative  remedy, 
and  is  indicated  only  when,  for  some  reason  or  other,  the  radical  opera- 
tion, viz.,  efficient  perineal  section  (external  urethrotomy),  cannot  im- 
mediately be  resorted  to."  We  shall  again  refer,  before  closing,  to  the 
discussion  of  this  latter  part  of  Orlofsk^'s  remarks. 

(c)  Perineal  Section. — External  urethrotomy  through  the  ruptured 
tissues  of  the  urethra  is  the  first  and  safest,  if  not  always  necessary,  pro- 
cedure, in  order  to  prevent  the  infiltration  of  urine.  For  this  reason  it 
is  termed  by  some  authors  the  radical  operation.  The  attempt  at  intro- 
duction of  a  metallic  or  soft  catheter  having  been  unsuccessful,  and  the 
immediate  and  urgent  distress  of  the  patient  having  been  relieved  by 
aspirating  the  bladder  above  the  symphysis  pubis,  we  can  choose  our 
*  Centralbl.  f.  Chir.,  1879,  Nos.  14  and  15. 
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own  time,  but  will  have  to  resort  to  this  operation  as  the  next  step  in  a 
rational  treatment  for  the  prevention  of  urinary  infiltration.  We  place 
the  anesthetized  patient  in  the  same  position  as  for  lateral  cutting  for 
stone  in  the  bladder.  Having  procured  ample  light,  and  this  falling 
directly  upon  the  perineal  region,  and  with  a  metallic  catheter  or  a  stone 
probe  or  conductor,  maintained  by  an  assistant  in  the  median  line  with 
its  point  against  the  urethral  obstruction,  we  make  a  longitudinal  median 
incision  from  two  to  three  inches  in  length,  and  extending  downward 
upon  the  end  of  the  catheter  or  probe.  We  now  remove  the  blood  and 
coagula  from  the  seat  of  rupture,  and  if  this  be  a  complete  one,  severing 
the  whole  circumference  of  the  urethral  canal,  we  next  try  to  find  the 
entrance  to  the  posterior  part  of  the  urethra.  This  is  generally  very 
difficult  to  accomplish,  owing  to  the  unrecognizable  condition  of  the 
crushed  and  bleeding  tissues.  If  we  succeed,  however,  we  must  introduce 
a  metallic  or,  better  still,  a  soft  catheter  a  permanence.  But  if  we  fail, 
after  a  sufficient  attempt,  we  had  better  not  prolong  the  operation,  but 
now  clean  the  wound,  control  the  hemorrhage,  and  postpone  further 
search  for  the  urethral  opening  for  the  present.  We  may  expect,  as  is 
usual  in  the  majority  of  these  cases,  that  the  free  perineal  incision  into 
the  ruptured  portion  of  the  urethra  will  insure  the  free  passage  of  urine 
through  the  wound.  At  a  later  period  we  may  successfully  pass  an 
instrument  (guide,  probe,  or  catheter)  into  the  bladder,  guided  by  the 
exit  of  the  stream  of  urine  from  the  wound. 

We  must  still  bear  in  mind,  however,  that  in  some  cases  where  we  fail 
to  pass  an  instrument  along  the  posterior  part  of  the  urethra  into  the 
bladder  the  retention  of  urine  may  persist  (as  it  did  in  our  case),  or  it 
may  be  overcome  for  a  time  only,  again  setting  in.  In  Orlofsky's  first 
case,  where  the  urine  passed  freely  for  two  days  through  the  perineal 
wound,  no  catheter  a  permanence  having  been  passed  into  the  bladder, 
on  the  evening  of  the  third  day  a  complete  return  of  the  retention  took 
place.  Aspiration  relieved  the  immediate  distress.  The  next  day, 
proper  assistance  being  procured,  he  succeeded  in  finding  the  entrance  to 
the  posterior  part  of  the  urethra,  guided  by  the  escape  of  a  few  drops  of 
urine  out  into  the  freshly  granulating  wound.  A  soft-rubber  catheter 
was  then  passed  through  the  penis  into  the  wound,  and  from  the  wound 
into  the  opening  from  which  the  urine  flowed,  and  so  on  into  the  bladder, 
and  it  was  there  left  a  permanence. 

The  first  perineal  section  having  proved  unsuccessful,  we  continue 
to  aspirate  the  bladder  whenever  necessary.  We  may  congratulate 
ourselves  on  the  innocence  of  this  operation,  and  by  its  aid  we  are 
enabled  to  wait  a  day  or  two  until  the  swelling  of  the  perineal  tissues  sub- 
sides, when  possibly  the  urine  will  pass  through  the  wound,  and  thus 
enable  us  to  gain  instrumental  entrance  into  the  bladder.  We  do  not 
advise  a  longer  delay  than  is  strictly  necessary,  but  rather,  as  in  our  case, 
as  soon  as  the  reestablishment  of  the  obstruction  is  evident,  and  proper 
assistance  and  facilities  for  operation  can  be  obtained,  we  again  repeat 
our  search  for  the  entrance  to  the  posterior  portion  of  the  ruptured  canal. 
We  can  here  recommend  the  same  procedure  that  proved  successful  in 
our  case,  viz.,  to  prolong  the  incision  backward,  if  necessary;   next,  to 
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cut  down  toward  the  triangular  ligament,  care  being  taken,  of  course, 
not  to  cut  through  it,  and,  guided  by  the  left  index-finger  held  against 
this  ligament,  make  a  careful  search  with  an  olive-pointed  or  blunt 
probe  in  the  median  line,  some  5  to  10  cm.  below  the  inferior  limit  of 
the  sj^mphysis  pubis.  When  the  probe,  no  pressure  being  apphed  to  it, 
slides  in  toward  the  bladder  in  the  right  direction,  and  almost  of  itself, 
the  urethra  has  most  probably  been  found,  and  the  presence  of  the  end 
of  the  probe  in  the  bladder  may  be  rendered  certain  by  rectal  exploration, 
A  soft  catheter  can  then  be  easily  passed  along  the  penis  to  the  wound, 
and  from  the  wound  along  the  probe  into  the  bladder,  and  left  here  a 
permanence.  It  has  been  and  is  still  considered  by  some  authors  that 
puncture  of  the  bladder  is  a  curative  procedure  in  some  cases  of  incom- 
plete urethral  rupture.  This  result  might  occur  in  cases  where  the  ob- 
struction in  the  canal  was  mainly  due  to  compression  from  periurethral 
extravasation  of  blood  or  serum.  When  this  swelling  subsides,  the  urine 
may  pass  per  vias  naturales,  and  thus  perineal  section  be  unnecessary. 
We  deem  it  dangerous,  however,  to  rest  too  much  faith  on  this  curative 
power  of  puncture  of  the  bladder,  and  rather  consider  it,  with  Orlofsky, 
as  merely  a  very  safe  and  innocent  operation  for  the  removal  of  imme- 
diate distress,  and  only  as  a  palliative  procedure,  to  be  replaced  by  a 
permanent  operation,  which  insures  the  complete  escape  of  urine  and 
the  certain  avoidance  of  urinary  infiltration.  Further,  we  cannot  see 
that  any  injury  to  the  ultimate  function  of  the  urethral  tube  can  result 
as  a  consequence  of  the  perineal  section  itself.  After  all,  the  operation 
can  cause  only  a  longitudinal  incision  through  an  unhurt  portion  of  the 
wall  of  the  canal,  and  the  linear  scar  resulting  from  this  cannot  be  fol- 
lowed by  any  remarkable  contraction  of  the  canal.  The  resulting  trau- 
matic stricture  in  these  cases  of  urethral  rupture  is  undoubtedly  aggra- 
vated but  very  slightly,  if  at  all,  by  the  effects  of  perineal  section;  and 
even  if  it  were  slightly  increased,  this  result  is  incomparable  to  the  ad- 
vantages gained  by  the  operation  in  preventing  the  otherwise  inevitable 
urinary  infiltration,  with  its  subsequent  uncontrollable  fatal  consequence. 
If,  however,  urinary  infiltration  with  phlegmonous  inflammation  has 
already  set  in  before  we  see  the  case,  then  our  line  of  treatment  is  the 
same,  only  that  perineal  section  is  more  urgently  demanded.  Besides 
this,  we  must  try  to  arrest  the  progressive  destruction  of  tissue  by  free 
incisions  into  the  infiltrated  parts,  by  drainage,  and  by  washing  out  the 
already  formed  cavities  with  weak  solutions  of  carbolic  acid,  thymol 
(1: 1000),  or  saturated  solutions  of  boric  acid. 

Local  applications,  cold  (France  and  Germany)  or  hot  (America  and 
England),  are  of  little  or  no  curative  value,  and  if  used  at  all,  the  choice 
would  depend  upon  the  one  that  gave  the  greatest  relief  from  the  perineal 
pain.  Prolonged  hot  baths  would  be  more  efficient.  Internal  treat- 
ment, if  required,  should  be  merely  symptomatic. 

Second  Stage  of  the  Rupture. — Here  the  treatment  all  tends  to  the  re- 
establishment  of  the  function  of  micturition.  If  it  were  possible  to 
keep  the  catheter  a  permanence  in  the  bladder  from  four  to  six  weeks, 
or  during  the  time  required  for  the  healing  up  of  the  perineal  wound,  the 
11 
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treatment  at  this  stage  would  be  simple  enough.  But  any  kind  of 
permanent  catheter  acts  as  a  foreign  body  to  the  bladder  and  causes 
cystitis.  When  the  urine  gets  milky  from  admixture  with  pus-cells 
(the  diagnosis  of  the  same  is  alone  possible  by  means  of  the  microscope), 
it  is  then  advisable  to  remove  the  catheter  before  the  urine  becomes  alka- 
line or  has  a  characteristic  ammoniacal  odor.  A  slight  and  commencing 
cystitis  will  most  frequently  pass  away  after  removal  of  the  cause. 
We  may,  however,  at  the  same  time,  more  to  quiet  our  own  conscience 
than  for  the  amount  of  good  we  are  likely  to  achieve  for  our  patient,  send 
the  entire  army  of  internal  and  local  remedies  into  the  field,  in  the  forms 
of  warm  baths,  poultices  over  the  hypogastrium,  camphor,  and  opium, 
tea  of  Triticum  repens,  tannic  acid,  copaiba,  etc. 

If  the  catheter  be  retained  until  this  cystitis  becomes  more  severe 
(alkaline,  slimy  urine,  painful  tenesmi  urinarii,  and  fever),  we  run  the 
risk  of  its  becoming  diphtheric  and  uncontrollable,  a  condition  favorable 
to  suppurative  nephritis  and  a  fatal  termination.  But  if,  on  the  other 
hand,  a  few  days  after  the  removal  of  the  catheter  a  permanence  the 
urine  becomes  again  clear  and  natural,  the  catheter  may  be  again  per- 
manently inserted.  Meanwhile  the  rupture  in  the  urethra  will  be  grad- 
ually closing  up,  followed  by  at  first  a  partial  passage  of  urine  through 
the  whole  length  of  the  canal,  and  at  a  later  period  the  escape  of  the 
entire  quantity  at  the  meatus  urinarius. 

Third  Stage  of  the  Rupture. — Here  the  indication  is  to  prevent  the 
grave  consequences  of  traumatic  stricture.  It  is  beyond  the  curative 
power  of  nature  to  restore  the  lost  part  of  the  urethra,  i.  e.,  to  produce 
anew  the  main  elements  of  the  wall  of  the  canal,  namely,  mucous  mem- 
brane, cavernous  or  erectile  tissue,  and  musculofibrous  tissue.  The  loss 
of  substance  will  here,  as  in  any  other  part  of  the  body,  have  to  be  re- 
placed by  young  connective  tissue,  the  physiologic  characters  of  which 
are  that  it  will  become  at  a  later  period  firmer,  less  elastic,  and  less  rich 
in  vascular  supply,  and  steadily  contracting;  thus  will  be  formed  a  canal 
or  tube,  the  diameter  of  which  will  be  surely  and  gradually  diminished 
until  stricture,  without  interference,  would  result.  We  can  employ 
only  mechanical  means  to  counteract  this  contraction,  and  consequently 
bougies  must  be  introduced  during  the  remainder  of  the  patient's  life. 
At  first  there  may  be  found  some  diflSculties  as  to  the  best-shaped  bougie 
and  the  readiest  means  of  passing  it,  etc.  Sometimes  the  common  blunt 
bougie,  sometimes  the  olive-pointed  bougie,  or  again  a  bougie  or  soft 
catheter  shaped  like  Mercier's  prostatic  catheter,  will  have  to  be  used, 
according  to  the  shape  of  the  cicatrix  in  the  formerly  ruptured  portion  of 
the  urethra.  The  surgeon  will  have  to  supervise  this  treatment  himself 
until  the  patient,  unaided  and  without  difficulty,  is  able  to  pass  the  in- 
strument himself.  Then  the  patient  must  be  instructed  that  he  will 
have  to  pass  the  bougie  as  an  essential  part  of  his  toilet:  first  twice  a 
week,  later  once  a  week,  and  never  less  often  than  once  in  two  weeks,  as 
the  only,  but  at  the  same  time  comparatively  sure,  remedy  or  preventive 
against  the  severe  consequences  of  a  neglected  traumatic  stricture,  the 
impending  dangers  of  which  he  will  have  to  bear  in  mind  for  the  re- 
mainder of  his  life. 


TUBERCULOSIS  OF  JOINTS* 

WITH  E.  W.  LEE,  M.D. 


Miliary  tubercles  in  the  synovial  membranes  of  the  joints  were 
first  mentioned  by  the  father  of  modern  pathology — Rokitansky.f  No 
attention  was  paid  to  the  subject,  however,  for  a  number  of  years. 

Richard  Volkmann,  the  eminent  author  in  modern  surgery  on  bones 
and  joints,  was  the  first  surgeon  who  published  in  the  leading  surgical 
literature  investigations  which  confirmed  Rokitansky's  previous  ob- 
servations on  tuberculosis  of  the  bones  and  joints.|  Volkmann  con- 
sidered tuberculosis  of  the  bones  and  joints  as  a  rare  disease,  as  is  readily 
seen  in  his  description  of  the  white  swelling  and  the  caries  of  the  adja- 
cent bones.  He  justly  pointed  out  the  errors  of  the  previous  French 
authors  on  the  subject,  Nelaton  and  Lebert,  who,  retaining  the  original 
and  old  doctrine  of  Laennec,  "where  cheesy  matter  is  found  tubercles 
preexisted,"  had  described  tuberculosis  of  bones  and  joints  where  no 
miliary  tuberculosis  had  been  demonstrated.  Laennec's  mistake  as  to 
the  identity  of  cheesy  matter  and  tubercle  was  cleared  up  by  Virchow, 
who  proved  that  necrosis  of  any  variety  of  original  or  newly  formed 
tissue  might  result  in  its  transformation  into  cheesy  matter,  and  that 
consequently  it  was  premature  to  conclude  that  because  we  found  cheesy 
matter  present  it  was  due  to  the  presence  of  previously  existing  tubercle. 

Thus,  utilizing  Virchow's  observations,  Volkmann  was  right  in  re- 
pudiating Nelaton's  and  Lebert 's  descriptions  as  false  and  unfounded, 
and  he  was  at  that  time  justified  in  pronouncing  it  an  original  discovery — 
the  tuberculosis  of  the  organs  in  question. 

We  were  not  able  to  make  an  indisputable  diagnosis  of  miliary  tu- 
bercle until  Langhans,  about  ten  years  ago,  gave  an  exact  histologic 
description  of  the  young  growth  in  its  most  minute  details.  Previously 
Virchow's  description  was  accepted,  viz.,  that  it  consisted  of  a  small 
conglomeration  of  round  lymphoid  cells  embedded  in  a  fine  stroma  of 
non-vascular  connective  tissue;  and  that  the  fate  of  these  cells  was  a 
speedy  fatty  degeneration,  due  to  lack  of  blood-vessels  in  the  little 
growth.  By  the  microscopic  examination  alone  we  could  not  make  a 
differential  diagnosis  between  miliary  tubercle  and  the  miliary  forms  of 
malignant  growths,  as  carcinoma  and  sarcoma.  Also  the  same  difficulty 
presented  itself  in  the  microscopic  examination  of  normal  elements,  such 

*  Chicago  Med.  Jour,  and  Examiner,  1880,  vol.  xl,  p.  465. 

t  Pathological  Anatomy,  Sydenham  Society  edition,  London,  1850,  vol.  iii,  p.  296 
t  Pitha  and  Billroth:    Chirurgie  die  Krankheiten  der  Bewegungsorgane,  Abschnitt 
V,  p.  260. 
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as  the  lymphatic  follicles  of  the  intestinal  tract;  the  tonsils;  solitary 
follicles  from  Peyer's  patches  and  from  the  colon,  in  which  a  diagnosis 
based  upon  histologic  grounds  could  not  be  made  from  miliary  tubercle. 
Since  Langhans'  investigations  we  have  been  able  to  recognize,  by  the 
aid  of  the  microscope,  the  miliary  tubercle,  even  in  places  and  tissues  where 
none  of  its  well-known  characters  were  visible  to  the  naked  eye  to  call 
our  attention  to  the  true  nature  of  the  disease. 

The  unmistakable  anatomic  characters  of  the  miliary  tubercle  thus 
established  enabled  Koster*  to  make  the  most  remarkable  and  unex- 
pected discovery  that,  in  the  great  majority  of  the  cases  of  so-called 
white  swelling,  tumor  albus,  caries  of  joints,  chronic  destructive  inflam- 
mation of  joints,  miliary  tubercles  were  found  to  be  the  origin  of  the 
disease.  Thus  the  same  miliary  tuberculosis  that  in  the  lungs,  brain, 
and  urogenital  organs  was  recognized  as  an  inevitably  fatal  disease  of 
variable  duration,  made  its  appearance  in  the  joints  in  a  disease  the 
prognosis  of  which  as  to  the  life  of  the  patient  was  not  considered  grave, 
provided  the  proper  treatment  was  resorted  to. 

It  was  quite  natural  that  Koster  did  not  believe  the  facts  evident  to 
his  own  eyes,  and  expressed  the  opinion  that  fungous  arthritis  (white 
swelling) ,  in  spite  of  the  thousands  of  miliary  tubercles  so  often  found  in 
the  various  tissues  of  the  affected  joint,  was  a  separate  disease  from  the 
true  tuberculosis  of  the  joints,  producing  or  accompanying  the  fatal  and 
general  tuberculosis  of  the  internal  organs. 

It  was  now  necessary  for  surgical  pathology  to  engage  in  the  investi- 
gation of  a  question  of  such  vital  import,  and  to  sift  our  knowledge  of 
tuberculosis  in  general,  and  especially  with  reference  to  its  bearing  on, 
and  the  consequent  treatment  of,  this  disease  in  the  joints. 

The  latest  investigators,  Volkmann,  Friedlander,  Schuppel,  Konig, 
and  ourselves,  though  not  numerous,  form  but  one  conclusion,  and  the 
results  of  their  investigations  all  tend  to  confirm  the  true  tuberculous 
character  of  the  disease  in  question,  and  do  not  admit  the  distinction  of 
Koster.  between  general  tuberculosis  and  local  tuberculosis  of  joints, — 
the  one  benignant,  the  other  fatal, — but  rather  seem  to  foreshadow  a 
change  in  our  inherited  views  of  the  necessarily  fatal  prognosis  of  every 
disease  originating  in,  or  complicated  with,  the  presence  of  miliary 
tubercles  in  the  affected  tissues. 

Numerous  future  investigations  will  be  required  to  determine  the 
theoretic  as  well  as  the  practical  importance  of  the  new  epoch  in  the 
doctrines  of  tuberculosis.  Hoping  that  surgeons  in  this  country  will 
take  their  part  in  the  solution  of  these  problems,  we  will  give  the  patho- 
logic anatomy  of  the  disease,  and  later  point  out  the  main  question  in 
its  relations  to  general  tuberculosis,  and  its  consequent  rational  treatment 
as  far  as  our  actual  standpoint  will  permit. 

The  miliary  tubercle  shown  in  Fig.  14  is  a  small,  round  tumor  not 
visible  to  the  naked  eye.  Its  main  characteristics  are  as  follows:  (1) 
The  giant-cell  reticulum,  forming  the  central  part  of  the  growth  and 
containing  one  or  more  giant-cells.    (2)  The  lymphoid  reticulum,  con- 

*"Ueberfungose  GelenkentzUndung,"  Virchow's  Archiv,  1869,  vol.  xlviii,  p.  49. 
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Fig.  14. — Young  miliaiy  tubercle  in  fungous  granula- 
tions from  excision  of  knee-joint  (Fenger):  a,  Giant-cell; 
B,  giant-cell  reticulum  with  some  large  epithelial  and  many 
small  lymphoid  cells;  c,  c,  lymphoid  reticulum.  The  wound 
was  mainly  healed  by  first  intention,  but  in  circumscribed 
areas  edematous  fungous  granulations  sprang  up,  and  later 
broke  down  in  circumscribed  abscesses.  These  masses  of 
soft,  newly  formed  tissue  were  removed  with  the  sharp 
spoon,  and  after  hardening  the  same  in  solution  of  chromic 
acid,  the  tissue  shows  young  miliary  tubercles  only  a  few 
weeks  old. 


taining  a  large  number  of  lymphoid  cells,  forming  the  peripheral  part  of 
the  tubercle  and  surrounding  the  former. 

The  giant-cell  is  a  large,  irregular,  and  uniformly  finely  granulated 
protoplasmic  mass  (a,  Fig.  14), 

containing  a  variable  number  ../,v'v::^^S5n^s=s=%<¥^s-  -  -C 

of  large,  oval  nuclei,  with  one 
or  more  nucleoli.  The  nuclei 
are  either  scattered  irregularly 
over  the  cell  mass  or  are  ar- 
ranged in  a  row  along  the  per- 
ipheral part  of  the  cell.  From 
the  surface  of  the  giant-cell 
pass  out  long  branched  proc- 
esses which  are  continuous 
with  the  reticulum  of  the  cen- 
tral portion  of  the  tubercle. 

The  giant-cell  reticulum 
(Fig.  14,  b),  forms  a  network 
with  large  round  or  irregular 
meshes.  Many  of  the  meshes 
are  empty,  i.  e.,  do  not  contain 
any  cells,  but  are  filled  up  with 
clear  serous  fluid.  In  a  few  of 
the  meshes  are  found  large  epi- 
thelial cells  with  a  plainly  visible  protoplasmic  surrounding  and  a  well- 
defined  round  or  oval  nucleus.  A  large  number  of  the  meshes  contain 
two,  three,  or  more  small  lymphoid  cells  or  nuclei,  many  of  which  are 

highly  refracting. 
Q  Outside  of  this  giant-cell 

reticulum  we  find  the  per- 
ipheral part  of  the  tubercle, 
consisting  of  the  lymphoid 
reticulum     (c)     or     small- 
celled  tissue  of  adenoid-like 
structure.     The  meshes  of 
this  reticulum  are  narrow, 
long,  oval,  or  spindle-shaped 
spaces,  their  long  diameter 
being  perpendicular  to  the 
radius  from  the  center  of 
the  tumor.     They  are  filled 
entirely    with  innumerable 
small,  round,  more  or  less 
refracting   cells   or    nuclei. 
The  surrounding  tissue,  of  recent  growth,  in  which  the  tubercles  are 
embedded,  has,  in  its  young  state,  invariably  all  the  characteristics  of 
the  so-called  adenoid  or  lymphoid  structure,  as  is  shown  in  Fig.  15.     It 
derives  its  name  from  its  similarity  in  structure  to  the  lymph-glands  or 


A-' 


B 


Fig.  15. — Young  adenoid  tissue  surrounding  the  miliary 
tubercles,  from  a  case  of  excision  of  knee-joint:  a.  Tissue  with 
large  round  meshes;  b,  tissue  with  oval,  narrow  meshes;  c, 
transverse  section  of  a  small  vein  filled  with  blood-corpuscles; 
D,  longitudinal  cut  of  a  small  vein  at  e,  filled  with  blood,  at  f 
empty,  showing  the  nuclei  of  the  endothelial  cells;  g,  the  outer 
wall  of  the  vessel,  forming  the  reticulum  of  the  interstitial  net- 
work (framework). 
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the  tonsils,  or  the  adenoid  tissue  as  we  find  it  along  the  whole  of  the 
intestinal  tract,  or  the  adenoid  vegetations  from  the  nasopharyngeal 
cavity.  It  consists  of  a  fine  connective-tissue  network  with  round  or 
oval  meshes,  filled  with  lymphoid  cells  and  nuclei. 

It  contains  numerous  blood-vessels  with  thin  walls,  the  external 
coats  of  which  are  transformed  into  or  take  part  in  the  formation  of  the 
branches  of  the  reticulum.  This  adenoid-like  structure  of  the  connective 
tissue  around  the  tubercles  we  found  in  all  cases.  (The  same  structure 
may  be  found  in  young  connective  tissue,  the  formation  of  which  plays 
no  part  in  the  growth  of  tubercle.)  It  grows  out  between  the  bundles 
of  the  normal  tissues, — fibrous,  muscular,  etc., — creeps  along  the  vessels 
into  the  fatty  tissue,  and  causes  thus  the  thickening  of  the  soft  structures 
of  the  joints,  as  we  so  often  find  it  in  the  white  swelling,  where  the  capsule 
is  transformed  into  a  grayish-  white,  firm,  inelastic,  fibrous  mass,  varying 

from  one  to  two  lines  to  half  an 
inch  or  more  in  thickness. 

A  transverse  section  through 
such  a  thickened  capsule  is 
shown  in  Fig.  16. 

The  following  are  the  micro- 
scopic features:  a,  An  outer 
layer  of  normal  fibrillar  con- 
nective tissue  of  the  fibrous  cap- 
sule of  the  knee-joint.  Inside 
of  this,  at  B,  two  obliquely  cut 
bundles  of  fibrous  tissue,  par- 
tially transformed  into  adeno- 
matous tissue.  Finally,  the 
thickest  inner  layer,  c,  c,  con- 
sists of  adenomatous  tissue, 
with  a  large  number  of  disseminated  miliary  tubercles,  some  of  which 
contain  a  large  giant-cell,  e,  e,  while  others,  d,  d,  d,  d,  have  a  center 
consisting  of  the  giant-cell  reticulum  without  giant-cells,  but  all  of  them 
are  surrounded  by  a  darker  ring  of  the  lymphoid  reticulum. 

The  metamorphoses  and  alternate  fate  of  the  miliary  tubercle,  as  we 
learn  from  the  most  recent  authors,  are  as  follows:  After  an  as  yet  un- 
determined term  of  existence,  either  simple  atrophy  or  fatty  degenera- 
tion commences  in  the  center  of  the  tubercle,  where  first  the  cellular 
elements  and  later  the  interstitial  tissue  become  transformed,  partly 
into  irregularly  shaped,  soft  corpuscles, — the  so-called  tubercular  cor- 
puscles,— and  partly  into  a  finely  granulated  fatty  detritus. 

In  rare  instances  simple  atrophy  may  occur  in  the  cellular  elements 
alone;  meanwhile  the  reticulum  gets  thickened,  and  the  tubercle  be- 
comes transformed  into  a  hard,  horny  mass.  This  transformation  is 
considered  a  cornification,  and  is  only  rarely  observed. 

The  partially  atrophied  and  fatty  degenerated  tubercle  will  further 
undergo  one  of  the  three  following  metamorphoses : 

Resorption    may    take   place,   especially   where  the    tubercles    are 


Fig.  i6. — Thickened  capsule  of  knee-joint  (case  of 
resection  of  Dr.  Fenger);  A.  Outer  layer  of  normal  fibrous 
tissue;  b,  bundles  of  fibrous  tissue  inlaid  with  lymphoid 
tissue;  c.  c,  inner  layer  of  adenoid  tissue  containing  num- 
erous tubercles;  d.  d,  d,  d,  tubercles  without  giant-cells; 
E,  E,  tubercles  with  giant-cells;  f,  f,  vessels. 


TUBERCULOSIS   OF  JOINTS 


167 


wide-spread  and  isolated.     Wagner*  regards  this  as  a  most  rare  occur- 
rence. 

Calcification  is  more  frequent,  and  means  transformation  of  the  fatty- 
detritus  into  cheesy  matter,  intermixed  with  chalky  masses,  finally  en- 
capsulated, viz.,  surrounded  by  a  capsule  of  dense  cicatricial  connective 
tissue. 

Softening  and  liquefaction  are  justly  considered  the  most  important 
change,  because  it  is  most  often  accompanied  by  suppurative  inflamma- 
tion in  the  surrounding  tissue.     If  the  seat  of  the  tubercle  is  on  the 
surface, — mucous  membrane,  skin,  etc., 
— ulcers   are  formed,  and  if  they  are 
located  in  the  interior  of  the  organs, 
tuberculous  cavities  result,  and  tuber- 
culous abscesses  form  and  often  be- 
come the    starting-point  for    suppur- 
ative processes,  i.  e.,  the  formation  of 
abscesses  around  the  tuberculous  foci. 

Wagner  best  expresses  the  general 
opinion  of  the  profession  when  he  says 
that  the  last-named  form  of  fatal  trans- 
formation of  the  tubercles  is  of  most 
frequent  occurrence.  In  the  remainder 
of  this  paper  it  will  be  seen  that  we  do 
not  quite  agree  with  him  in  this  conclu- 
sion. We  consider,  and  are  obliged  to 
state,  that  so  far  as  the  tuberculosis  of 
joints  is  concerned,  absorption  of  the 
tubercles  is  of  frequent  occurrence. 

A.     Primary  Osteotuberculosis  in 
THE  Epiphyses  near  the  Artic- 
ular Surface  of  the  Bones 


Fig.  17. — Longitudinal  cut  of  right  knee- 
joint:  I,  Upper  extremity  of  the  tibia.  2,  the 
patella;  3,  the  lower  extremity  of  the  femur, 
4,  the  fibula;  s,  the  ligamentum  patellae  (in- 
ferior), with  6,  its  subjacent  adipose  tissue;  7, 
ligamentum  patellae  (superior),  i.  e.,  the  tendon 
of  the  quadriceps  femoris ;  8,  the  ligamenta 
cruciata;  9,  posterior  wall  of  the  capsule  with 
its  fibrous  ligaments;  10,  large  tuberculous 
cavity  in  the  upper  end  of  the  tibia,  lined  with 
a  thick,  grayish  membrane  studded  with  mili- 
ary tubercles  and  filled  with  cheesy  matter. 
At  the  posterior  end  of  the  roof  is  an  opening 
througli  which  the  cavity  communicates  with 
the  joint;  11,  a  smaller  round  tuberculous  cav- 
ity lined  with  a  tuberculous  membrane  and 
filled  with  cheesy  matter;  12,  a  large  loss  of 
substance  (carious  ulcer)  in  the  external  con- 
dyle of  the  femur,  with  several  smaller  and  one 
large,  loose  spicule  of  osseous  tissue  (sequestra) . 


The  tuberculosis  of  the  joints  orig- 
inates, according  to  Kocher  and  Volk- 
mann,  in  the  great  majority  of  cases, 
not  in  the  capsule  or  any  other  of  the 
soft  parts,  but  in  the  spongy  structure 

of  the  epiphyseal  extremities  constituting  the  joint,  i.  e.,  it  commences 
outside  the  joint  as  a  tuberculous  caries,  or  rather  as  a  local  miliary 
tuberculosis  of  the  epiphyses. 

A  typical  specimen  illustrating  this  fact  is  shown  in  Fig.  17. 

It  represents  a  longitudinal  cut  through  the  knee-joint,  removed  at  a 
postmortem  examination  of  a  patient  at  the  Cook  County  Hospital. 

A  short  resume  of  the  records  gives  the  following  facts,  taken  from 
the  history  published  by  Dr.  Murphy,  of  Cook  County  Hospital,  in  the 
Chicago  Medical  Gazette: 

*  Manual  of  General  Pathology,  translation.  New  York,  1876. 
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Primary  osteofuberculosis  of  the  superior  extremity  of  the  right  tibia.  Tuberculous 
arthritis  of  right  knee-joint.  Secondary  tuberculosis  of  inguinal  glands,  bladder,  ureters, 
right  kidney,  and  peritoneal  cavity;  commencing  chronic  tuberculosis  of  lungs;  "pleuritis 
pyeemica." 

Married  woman,  aged  twenty;  family  history  good  as  to  tuberculosis;  an  aunt  died 
of  cancer  of  the  mamma.  Five  years  ago  she  began  to  have  some  dull  pain  in  the  right 
knee-joint;  there  was  occasionally  some  swelling  of  the  joint,  which  would  last  but  a  few 
days  and  then  entirely  subside,  but  the  pain  was  a  constant  annoyance,  and  seemed  to'  bear 
no  relation  to  the  swelling  of  the  joint.  The  pain  was  exaggerated  by  long  standing  or 
walking,  but  sudden  pressure  caused  her  no  inconvenience  whatever. 

Eight  months  ago,  just  previous  to  urinary  trouble  from  the  commencing  tuberculosis 
of  the  bladder,  the  parts  about  the  joint  became  much  more  swollen,  the  knee  was  flexed  at  a 
right  angle,  from  which  position  motion  caused  severe  pain.  It  thus  continued  very  bad 
for  about  two  months,  and  then  subsided  gradually,  but  remained  flexed,  though  to  a  less 
degree.  There  was  no  ankylosis,  for  it  allowed  quite  a  latitude  of  motion.  On  moving 
her  from  her  home  to  the  hospital  the  knee  was  considerably  shaken,  which  caused  an  acute 
swelling  of  the  soft  parts.  On  admission  the  right  knee  was  found  flexed  at  a  right  angle, 
from  which  position  she  could  move  it  only  to  a  slight  degree.  The  entire  articulation  is 
considerably  swollen  and  tender.  The  swelling  appears  to  be  partly  due  to  a  distention  of 
the  synovial  sac,  but  also  to  a  general  infiltration  of  the  soft  tissues  of  the  joint. 

There  are  no  sinuses  leading  into  the  joint,  and  no  scars  resulting  from  previous  abscesses. 

For  the  remainder  of  the  history  we  shall  only  state  that  for  the  last  eight  months  she 
had  suffered  from  urinary  trouble  and  pains  in  the  hypogastrium,  signs  of  a  chronic,  stead- 
ily progressing  cystitis  and  pelvic  cellulitis,  accompanied  by  loss  of  strength,  anemia,  and 
latterly  by  fever. 

The  diagnosis  was  considered  to  be  a  tuberculosis  of  the  organs  before  mentioned; 
the  prognosis  fatal,  and  death  resulted  twenty  days  after  admission.  The  postmortem 
examination  revealed  the  following: 

The  right  lung  contains  numerous  nodules  consisting  of  peribronchitic  granules;  in 
the  lower  lobe  a  subpleural  abscess  about  the  size  of  an  acorn,  containing  sanious  pus. 
The  left  lung  contains  peribronchitic  granules,  but  no  abscesses. 

The  entire  wall  of  the  peritoneal  cavity  is  studded  with  miliary  tubercles;  the  mesen- 
teric glands  greatly  enlarged,  and  mostly  degenerated  into  cheesy  matter. 

The  inguinal  glands  on  the  right  side  enlarged,  softened,  and  broken  down  into  cheesy 
abscesses. 

In  the  retroperitoneal  tissue  above  the  right  kidney  is  a  large  abscess  filled  with  fluid 
pus,  the  walls  of  which  are  irregular,  ulcerated,  and  contain  numerous  miliary  tubercles. 

The  right  kidney  is  filled  with  miliary  and  conglomerated  tubercles,  which  in  some 
places  are  degenerated  into  large  cheesy  masses.  In  the  pelvis  of  the  kidney,  the  walls  of 
the  enlarged  ureter,  and  the  bladder  are  found  large,  confluent  tuberculous  ulcers,  leaving 
only  small  islands  of  recognizable  mucous  membrane  on  their  walls.  The  connective 
tissue  in  the  pelvis  minor  is  infiltrated  with  tubercles  and  cheesy  matter,  in  the  midst  of 
which  are  found  two  tubercular  abscesses,  one  of  which  opens  into  the  bladder  and  the 
other  into  the  vagina. 

The  right  knee-joint  is  bent  almost  at  right  angles,  and  a  little  motion  is  obtainable. 
The  circumference  of  the  joint  is  somewhat  enlarged.  The  skin  covering  it  is  natural. 
There  are  no  sinuses  nor  cicatrices  and  no  abscesses  around  the  joint. 

The  cavity  of  the  joint  is  filled  with  whitish,  dry,  cheesy  matter,  of  the  consistence  of 
putty.  After  the  removal  of  this  matter  we  find  the  capsule  a  little  thickened  and  rigid, 
its  inner  surface  being  slightly  uneven  and  velvety,  but  no  miliary  tubercles  visible. 

The  cartilaginous  covering  of  the  articular  ends  of  the  bones  is  mostly  destroyed,  and 
only  small,  irregular  islands  of  cartilage  left  on  the  denuded  and  roughened  osseous  sur- 
faces.    In  the  head  of  the  tibia,  close  to  the  joint,  is  seen  a  cavity  (10)  occupying  the  spongy 
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portion,  and  measuring  1.5  cm.  in  anteroposterior  diameter,  1  cm.  from  above  down,  and 
2  cm.  laterally.  This  cavity  is  lined  with  a  soft,  grayish  membrane,  1  to  2  mm.  in  thick- 
ness. This  membrane  consists  of  adenoid  tissue,  in  which  are  embedded  thousands  of 
miliary  tubercles.  The  cavity  is  filled  with  whitish,  cheesy  matter,  similar  to  the  cheesy 
matter  found  within  the  joint.  Microscopically,  this  cheesy  matter  is  seen  to  consist  of  a 
finely  granulated,  fatty  mass,  with  no  recognizable  cellular  elements  in  it.  This  tuberculous 
ca\nty  is  in  commimication  with  the  joint  in  two  places:  the  one  at  its  upper,  posterior 
part,  as  shown  in  the  figure;  the  other  at  the  right  part  of  the  roof,  through  the  external 
articular  surface  of  the  tibia.  Near  the  upper  posterior  margin  of  the  tibia  (at  11)  is  a 
small,  round  cavity  of  tubercular  origin,  near  the  surface  of  the  bone,  but  not  as  yet  com- 
municating with  the  joint.  In  the  external  condyle  of  the  femur  (12)  we  find  a  deep  trans- 
verse loss  of  substance  or  superficial  erosion  or  carious  ulcer,  measuring  3  cm.  in  length, 
1  cm.  in  width,  and  4  to  5  mm.  in  depth.  Its  walls  are  irregular,  and  here  and  there  are 
various  sized  sequestra. 

The  local  osteotuberculosis  in  the  epiphyses,  as  illustrated  in  the 
above  case,  is,  according  to  R.  Volkmann,  the  eminent  surgeon  and 
pathologist  and  author  of  an  excellent  monograph  on  the  diseases  in 
question,*  in  the  great  majority  of  cases  the  starting-point  of  the  chronic 
fungous  arthritides,  the  scrofulous  arthritides,  and  the  white  swelling 
of  the  joints. 

The  tuberculous  osteitis  or  osteomyelitis  in  the  epiphyses  may  be 
circumscribed  or  diffuse.     Most  generally  it  is  local. 

Through  cheesy  degeneration  of  the  tubercles  that  fill  the  place  of  the 
absorbed  osseous  tissue  there  is  formed  a  cavity  filled  with  cheesy  matter, 
and  lined  with  a  membrane  composed  of  living  adenoid  tissue  and  tu- 
bercles. In  a  number  of  cases  there  will  be  found  variable  sized  pieces 
of  dead  bone  or  sequestra  in  those  cavities,  for  the  following  reasons: 
First,  the  tuberculous  osteomyelitis  cuts  off  an  island  of  unabsorbed 
osseous  tissue  from  its  nutritive  supply,  and  finally  isolates  it  as  a  loose 
sequestrum.  Second,  a  sudden  cheesy  degeneration  and  consequent 
death  take  place  in  part  of  the  tubercular,  infiltrated,  spongy  osseous 
tissue  before  the  absorption  of  the  osseous  substance  can  take  place. 
The  portion  thus  affected  must,  therefore,  at  a  later  period  form  a  loose 
sequestrum  surrounded  by  cheesy  matter  and  the  living  tuberculo- 
adenoid  membrane. 

The  cancelous  structure  surrounding  the  tuberculous  cavity  is  in 
most  cases  healthy,  the  miliary  tubercles  not  spreading  far  into  the 
medullary  spaces,  but  rather  keeping  together  in  one  circumscribed 
tumor,  as  we  find  them  in  the  conglomerated  tubercles  of  the  brain,  where 
the  thin  grayish  membrane  of  miliary  tubercles  that  circumscribes 
the  central  yellow  cheesy  mass  is  surrounded  by  healthy  brain  tissue. 

This  local  characteristic  of  the  tuberculosis  is  a  fortunate  peculiarity, 
inasmuch  as  it  enables  us  to  remove  the  whole  of  the  diseased  part.  It 
will  be  sufficient  to  empty  the  cavity  and  scrape  out  its  lining  membrane 
with  the  curet,  sharp  spoon,  or  concave  chisel  or  gouge,  for  the  complete 
eradication  of  the  tubercles  of  the  affected  locality.     We  are  thus  often 

*"Ueber  den  Character  und  die  Bedeutung  der  fungosen  Gelenkentziindungen," 
Sammlung  klin.  VortrSge,  1879,  Xo.  168,  169. 
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able  to  stop  the  progress  of  the  disease  with  a  relatively  insignificant  loss 
of  substance  of  the  epiphysis  in  question.  These  primary  local  tuber- 
culous foci  are  in  some  cases  single,  in  others  multiple,  but  the  number 
is  generally  limited.  Usually  only  one  of  the  bones  of  the  joint  is  the 
seat  of  them,  but  they  may  be  found  simultaneously  in  two  or  all  of  the 
bones,  constituting  the  joint.  Their  place  of  election  is  close  to  the 
articular  surface,  immediately  beneath  the  articular  cartilage,  and  in 
children  in  the  neighborhood  of  the  epiphyseal  cartilage.  A  small  sub- 
chondral primary  tubercular  focus  may  disappear  in  the  later  destruction 
of  the  joint,  and  thus  we  are  unable  to  trace,  at  operation  or  autopsy, 
the  tuberculous  arthritis  to  its  very  origin. 

There  are  found,  however,  and  fortunately  rarely,  cases  where  the 
tuberculosis  is  not  thus  localized,  but  where  the  eruption  of  miliary 
tubercles  spreads  diffusely  over  the  epiphyses,  resulting  in  an  equally 
diffuse  cheesy  degeneration.  In  such  cases  the  removal  of  the  bone  must 
be  much  more  extensive,  thus  increasing  the  danger  of  operative  inter- 
ference. Volkmann's  prognosis  in  these  cases  is  grave  as  regards  the 
danger  of  general  tuberculosis,  though  not  necessarily  fatal. 

In  another  class  of  cases,  still  more  rare,  a  diffuse  caseous  degenera- 
tion takes  place  throughout  the  whole  of  the  epiphysis  where  one  or 
more  local  tuberculous  foci  are  seated,  and  on  section  of  the  spongy 
osseous  tissue  we  find  it  yellow,  dry,  and  bloodless  from  cheesy  degenera- 
tion, and  dying  as  a  result  of  the  diffuse  osteomyelitis  of  the  epiphysis. 
In  these  cases  removal  of  the  entire  bone  is  demanded. 

The  local  tuberculosis  or  cavity  will  slowly  grow  larger  and  larger, 
until  finally  it  will  perforate  to  the  surface  of  the  bone.  Generally,  the 
disease  is  not  revealed  until  this  event  occurs.  Symptoms  during  the 
stage  of  development  of  the  cavity,  but  previous  to  its  perforation,  are 
conspicuous  by  their  absence.  There  is,  as  a  rule,  no  pain  or  disturbance 
whatever;  but  as  soon  as  the  surface  of  the  bone  is  reached,  the  adjoining 
organs  or  superimposed  tissues  become  poisoned  by  contact  with  the 
cheesy  matter,  and  inflammation  results.  Naturally,  we  might  infer 
that  it  is  a  matter  of  great  importance  whether  the  cavity  opens  within 
the  joint  or  reaches  the  bony  surface  outside  the  same,  and  would  modify 
greatly  our  prognosis  as  to  the  result  of  the  disease  and  the  fate  of  the 
patient. 

If  the  tuberculous  cavity  opens  outside  the  joint,  the  integrity  of  the 
latter  will  remain  unimpaired,  and  extra-articular  abscesses  will  form. 
Sooner  or  later  these  abscesses  will  reach  the  surface  of  the  part  by  nat- 
ural processes  or  be  evacuated  by  surgical  aid.  They  contain  either 
normal  pus  or  a  thin,  slimy,  or  scrofulous  pus. 

The  wall  of  the  abscess  is  lined  with  a  grayish,  loosely  adherent 
membrane,  and  in  structure  it  consists  of  adenoid  tissue,  studded  with 
miliary  and  conglomerated  tubercles,  often  visible  to  the  naked  eye  as 
small,  round,  grayish-white  nodules,  similar  to  the  tuberculosis  of  the 
large  serous  cavities — peritoneum  and  pleura — with  which  we  are  all 
familiar. 

The  fistulous  sinuses  resulting  from  these  abscesses  have  little  ten- 
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dency  to  close  up,  partly  because  they  communicate  with  the  tuberculous 
cavity  in  the  bone,  and  partly  on  account  of  the  tubercles  lining  their 
walls. 

The  diagnosis  of  the  tuberculous  character  of  the  disease  can  readily 
be  determined  by  the  removal  of  a  portion  of  the  wall  by  the  aid  of  a 
curet  and  examination  of  the  tissue  under  the  microscope. 

At  this  stage  of  the  periarticular  tuberculosis  proper  treatment  will, 
in  some  cases,  arrest  further  progress  of  the  disease  and  save  the  en- 
dangered joint.  The  plan  of  the  operation  is  obvious.  We  must  cut 
through  the  fistulous  tract  down  to  the  surface  of  the  bone,  dilate  the 
osseous  opening  with  chisel  or  gouge,  lay  open  the  tuberculous  cavity, 
remove  its  contained  cheesy  matter  and  sequestra,  and  scrape  or  dig 
away  the  whole  of  the  tuberculous,  infiltrated  tissues. 

Cases  in  which  the  neighboring  joint  has  been  saved  have  been  re- 
ported by  Kocher  after  the  foregoing  operation  was  performed.* 

B.    The  Tuberculous  Arthritis 

(1)  The  Consecutive  or  Secondary  Tuberculous  Synovitis. — When  the 
osteotuberculous  cavity  opens  into  and  empties  part  of  its  cheesy,  in- 
fectious contents  into  the  joint,  a  tuberculous  inflammation  results.  In 
the  great  majority  of  cases  this  arthritis  assumes,  from  the  very  begin- 
ning, the  same  chronic  character  as  did  the  tuberculous  caries  of  the 
epiphysis.  This  chronic,  slowly  developing  fungous  arthritis  has  been 
termed  pannous  arthritis,  from  its  anatomic  resemblance  to  pannous 
inflammations  of  the  cornea.  The  synovial  membrane  becomes  injected 
and  swollen,  and  the  articular  cartilages  replaced  by  vascularized  granu- 
lations or  connective  tissue.  In  the  cavity  of  the  joint  may  be  found  an 
augmented  amount  of  synovial  fluid,  somewhat  whitish  from  admixture 
with  lymphoid  elements.  Slight  pain,  impaired  motion,  moderate 
swelling,  no  palpable  signs  of  effusion  within  the  joint,  and  sometimes 
slight  muscular  contractions  are  the  symptoms  met  with  in  this  condition. 

This  pannous  arthritis  may  set  in  before  caseous  matter  is  effused 
into  the  joint  (Volkmann  and  Kocher),  from  irritation  produced  by  the 
tuberculous  inflammation  in  such  close  proximity  to  the  articular  sur- 
faces. As  the  pannous  arthritis  has  a  tendency  to  obliterate  the  cavity  of 
the  joint  and  to  terminate  in  a  more  or  less  complete  false  ankylosis,  it 
often  happens,  therefore,  that  the  caseous  matter  opens  into  an  already 
partially  obliterated  synovial  cavity.  If  this  be  the  case,  the  reaction- 
ary inflammation  will  be  far  less  vehement  than  if  the  cheesy  matter 
entered  a  normal-sized  and  healthy  synovial  cavity. 

The  foregoing  reasons  account  for  the  well-known  fact  that  the  fun- 
gous arthritis  sometimes  sets  in  with  the  symptoms  of  an  acute  inflam- 
mation; generally,  however,  it  has  a  chronic  character  from  the  start. 
This  chronicity  may  be  interrupted  by  acute  but  transient  exacerbations, 
to  be  accounted  for  by  the  cheesy  matter  as  above  stated. 

*"Zur  Prophylaxis  der  fungosen  GelenkentzUndung,"  Volkmann's  klin.  Vortrage. 
No.  102. 
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The  most  serious  consequence  of  this  tuberculous  arthritis  is  its 
destructive  influence  on  the  integrity  of  the  affected  joint.  The  articular 
cartilage  or  the  periosteum  disappears  or  is  transformed  into  miliary 
tuberculous  adenoid  tissue,  and  the  epiphyseal  arthritis  of  the  bones 
becomes  destroyed  by  a  carious  tuberculous  osteitis,  extending  from  the 
surface  to  the  deeper  tissues  of  the  bone. 

The  secondary  tuberculous  destruction  of  the  epiphysis  is  sometimes 
uniformly  distributed  over  the  entire  articular  surface,  while  in  other 
cases  it  is  localized  and  forms  shallow  excavations.  A  specimen  repre- 
senting the  latter  condition  is  shown  in  Fig.  18. 

This  upper  extremity  of  the  right  femur,  removed  by  excision  by  Dr. 
E.  W.  Lee,  shows,  besides  considerable  superficial  destruction  of  the  head 

(4),  a  shallow  cavity  (5),  2  cm. 
,^''"\^        long,   XYi  cm.  broad,  and  Yi 
-  — ^^  ^K^i  (.jjj   [ji  depth,  situated  in  the 

inferior  portion  of  the  neck 
and  also  in  the  head  of  the 
bone.  This  cavity  is  mainly 
filled  with  a  mass  of  reddish- 
gray,  soft  tissue  (6), — fungous 
granulations, — in  which  fine 
yellow  specks  or  points  are 
seen,  but  no  gray  miliary  nod- 
ules are  visible  to  the  naked 
eye.  The  microscopic  exam- 
ination of  this  tissue  shows  it 
to  consist  of  adenoid  tissue 
and  miliary  tubercles. 

In  this  secondary  diffuse 
and  superficial  tuberculosis  of 
the  bones — tuberculous  perios- 
titis, osteitis,  and  caries — the 
osseous  tissue  is  transformed 
into  masses  of  reddish-gray, 
soft  tissue,  viz.,  fungous  granu- 
lations; hence  we  find  in  this 
tissue,  situated  between  the  adenoid  tissue  and  the  tubercles,  spicules 
of  bone  undergoing  the  process  of  absorption. 

In  Fig.  19  is  shown  a  section  of  fungous  granulations  covering  the 
atrophied  anterior  surface  of  the  lower  extremity  of  the  humerus.  This 
was  removed  by  excision  of  the  elbow-joint  in  a  case  of  chronic  fungous 
arthritis  in  Dr.  Lee's  practice.  We  find  a  young  connective  tissue,  rich 
in  cells  and  mainly  adenoid  in  character  (1),  containing  a  number  of 
variable-sized  round,  empty  spaces,  with  serous  fluid  filling  the  large 
lymph-spaces,  2,  2,  2,  2,  2.  At  3  is  a  miliary  tubercle  with  a  giant-cell 
(4)  in  its  center,  and  at  5  is  an  irregular  island  of  osseous  tissue  (spicule) , 
with  bone-corpuscles  surrounded  partly  by  lymph-spaces  and  partly  by 
adenoid  tissue. 


Fig.  i8. — Upper  extremity  of  the  right  femur  re- 
moved by  excision  by  Dr.  E.  W.  Lee,  from  a  six-year-old 
girl  suffering  from  morbus  coxarius  with  a  large  anterior  ab- 
scess: I,  The  great  trochanter;  2,  the  lesser  trochanter; 
3,  the  neck  of  the  femur;  4,  the  head  of  the  femur 
reduced  to  one-third  its  normal  size,  with  irregular 
circumference  and  denuded  roughened  surface;  5,  tuber- 
culous cavity  in  the  head  and  neck,  partially  filled  with  6,  a 
mass  of  reddish-gray,  soft  tissue — fungoid  granulations — 
consisting  of  adenoid  tissue  with  miliary  tubercles. 
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This  little  spicule  of  osseous  tissue  is  part  of  the  old  bone  in  the  stage 
of  absorption,  because  in  no  part  of  its  surface  are  found  either  osteoblasts 
or  connective  tissue — corpuscles  or  cells  undergoing  the  process  of  trans- 
formation into  bone-corpuscles. 

The  effect  of  cheesy  matter  from  a  tuberculous  cavity  upon  the 
healthy  synovial  cavity  has  been  demonstrated  by  the  experiments  of 
Professor  Hueter,*  of  Greifswald. 

He  made  an  emulsion  of  tuberculous  sputa  from  consumptive 
patients,  and  then  injected  one-third  to  three-quarters  of  the  contents  of 
a  common  subcutaneous  syringe  into  the  cavities  of  the  knee-  and 
ankle-joints  of  five  dogs.  After  eight  to  fourteen  days  swelling  com- 
menced in  the  joint,  abscesses  reached  the  surface  and  left  sinus  open- 
ings, discharging  a  seropurulent  fluid.  The  animals  became  emaciated, 
and  diarrhea  set  in.  One  of  the  dogs  died  of  acute  general  miliary 
tuberculosis.  When  the 
inflammation  of  the  joint 
subsided,  the  general  con- 
dition of  the  animals  im- 
proved, he  also  noticed. 
In  the  joints  of  the  ani- 
mals which  he  killed  was 
constantly  found  a  con- 
dition of  fungous  arthri- 
tis in  different  stages. 
The  fungous  granula- 
tions of  such  a  joint  were 
emulsionized  with  water 
and  injected  into  the 
peritoneal  cavity  in  two 
healthy  dogs.  Four 
weeks  later  the  animals 
were  killed,  and  he  found 
swelling  of  the  retroperi- 
toneal glands,  desquamative  pneumonia  in  the  lungs, — consumption, — 
miliary  tubercles  in  the  diaphragm  and  the  pleural  cavities.  He,  there- 
fore, concluded  that  the  fungous  arthritis^the  synovitis  granulosa — is  a 
tuberculous  disease. 

(2)  The  Primary  Tuberculous  Synovitis. — A  'priori,  there  is  no  reason 
why  the  tuberculosis  should  not  commence  in  the  synovial  membrane  of 
a  joint  as  well  as  in  the  adjoining  bones,  but  a  priori  theories  or  reason- 
ings are  of  little  account  when  compared  with  observations  based  upon 
facts.  The  numerous  authentic  cases  upon  which  Volkmann  founded  his 
monograph  made  him  enunciate  the  opinion  that  the  synovial  tuber- 
culosis in  the  great  majority  of  cases  is  secondary — caused  by  a  communi- 
cation being  estabhshed  between  the  primary  osteotuberculous  cavity 

*  "Die  experimentelle  Erzeugung  der  Synovitis  granulosa  an  Hunde,  und  die  Bezie- 
hungen  dieser  Gelenkentziindung  zur  Tuberculose,"  Deut.  Zeitschr.  f.  Chir.,  1879,  vol. 
xi,  p.  317;  Centralbl.  f.  Chir.,  1879,  vol.  vi,  p.  706. 


Fig.  ig. — Miliary  tuberculous  fungous  granulations  from  el- 
bow-joint. Excision  by  Dr.  Lee  for  chronic  fungous  arthritis  with 
impending  ankylosis.  No  periarticular  abscesses  nor  fistulas.  Old 
primary  osteotuberculous  cavity  in  the  head  of  the  radius.  Secon- 
dary superficial  tuberculosis  of  the  olecranon  and  the  lower  extrem- 
ity of  the  humerus;  i ,  Young  connective  tissue  of  mainly  adenoid 
character,  with  2.  2,  2.  2,  2,  smaller  and  larger  lymph-spacees;  3,  half 
of  miliary  tubercle  with  the  giant-cell,  4,  in  the  center;  s.  spicule 
of  osseous  tissue. 
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and  the  joint.     We  do  not  doubt  but  that  his  statement  is  in  strict  ac- 
cord with  the  facts  observed  by  him. 

Volkmann  admits  that  primary  synovial  tuberculosis  is  a  rare  event, 
and  thus  far  we  agree  with  him;  but  when  he  further  states  that  primary 
synovial  tuberculosis  occurs  rarely  save  in  adults,  and  calls  for  a  much 
more  serious  prognosis  than  the  common  secondary  tuberculous  arthritis, 
we  beg  leave  to  differ  with  him. 

In  one  of  our  cases,  where,  in  tuberculosis  of  the  knee-joint,  ex- 
cision was  performed  by  Dr.  Fenger,  there  was  no  primary  osteo- 
tubercular  focus  to  be  found  in  any  part  of  the  bones. 

In  the  hip-joint  represented  in  Fig.  18  we  feel  inclined  to  regard 
the  tuberculosis  of  the  neck  and  head  of  the  femur  as  secondary 
on  account  of  the  shallowness  of  the  cavity,  but  we  admit  that  our 
opinion  here  might  be  disputed.  An  important  step  toward  the  solu- 
tion of  this  problem  has  been  made  by  the  recent  experiments  of 
Shuller.* 

The  author,  being  aware  of  the  clinical  fact  that  a  slight  trauma  was 
often  mentioned  as  a  common  factor  in  the  etiology  of  the  scrofulous, 
viz.,  tuberculous  inflammations  of  the  joints,  desired  to  settle  the  follow- 
ing queries:  Why  can  such  an  unimportant  traumatism — in  children, 
almost  of  daily  occurrence — produce,  in  a  very  limited  number  of  indi- 
viduals, such  serious  consequences?  and  what  are  the  predisposing 
morbid  conditions  in  the  organism  of  the  individual  subject  to  such 
grave  results  .f*  Clinical  observations  have  long  since  pointed  out  the 
coincidence,  to  say  the  least,  between  fungous  arthritis,  scrofulosis, 
and  tuberculosis.  Villemin  had  produced  tuberculosis  by  inocula- 
tion; Tappener,  by  inhalation  of  tuberculous  and  scrofulous  cheesy 
matter.  Schiippel  had  found  miliary  tubercles  in  the  caseous,  so-called 
scrofulous  lymph-glands.  The  latter  sometimes  suppurate,  and  peri- 
glandular abscesses  form;  these,  as  well  as  the  chronic,  cold,  or  scrof- 
ulous abscesses,  contain  in  the  lining  membrane  of  the  wall  thousands 
of  miliary  tubercles  (Volkmann),  Scrofulous  ulcers  of  the  skin,  so 
common  in  children,  grave  cases  of  scrofulous  ozena,  a  number  of  anal 
fistulas,  obstinate  ulcers  of  the  soft  palate  and  the  pharynx  in  children 
and  young  individuals,  where  the  malignancy  of  the  ulcers  was  attrib- 
uted to  hereditary  syphilis  or  their  lupoid  character,  show,  according 
to  Volkmann's  investigations,  that  miliary  tubercles  are  the  cause  of 
their  local  destructive  tendency. 

The  identity  of  scrofulosis  and  tuberculosis  was  slowly  approaching 
the  condition  of  an  established  fact.  The  above-named  investigations 
caused  SchuUer  to  enter  the  experimental  field  relating  to  fungous  in- 
flammations of  the  joints. 

Rabbits  and  dogs  were  infected  with  tuberculosis,  viz.,  scrofulosis, 
in  the  following  way : 

(a)  Tuberculous  sputum  from  consumptive  patients,  or  an  emulsion 
of  cheesy  matter  and  miliary  tuberculous  tissue  from  human  lungs,  was 

*  Centralbl.  f.  Chir.,  1878,  vol.  v,  p.  713,  and  1879,  vol.  vi,  p.  305. 
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injected  by  means  of  a  hypodermic  syringe,  the  point  of  which  was 
pushed  through  the  thoracic  walls. 

(b)  The  same  kind  of  emulsion  was  injected  into  the  trachea  through 
the  wound  of  a  preceding  tracheotomy. 

(c)  By  means  of  an  atomizer  the  same  emulsion  was  thrown  into  a 
closed  space  containing  animals. 

Besides  the  emulsion  of  tuberculous  sputa  and  caseous  and  tuber- 
culous tissue  from  the  lungs,  the  author  used  for  the  infection  of  the 
animals  a  fluid  containing  secondary  generations  of  micrococci,  contained 
in  the  above-named  material.  The  cultivation  of  these  micrococci  was 
produced  in  the  following  way:  Miliary  tuberculous  lung  tissue  or  cheesy 
matter  from  scrofulous  glands  was  ground  in  a  mortar  in  Bergmann's 
fluid  for  cultivating  bacteria,  thus  forming  an  emulsion.  Bergmann's 
fluid  consists  of  100  c.c.  of  distilled  water;  10  grams  of  rock-candy;  1 
gram  of  tartrate  of  ammonia;  and  3^  gram  of  phosphate  of  potassium. 

The  emulsion  is  then  filtered,  and  of  this  milky  filtrate  from  one  to 
three  drops  are  put  into  cleansed  glasses  containing  Bergmann's  fluid. 
The  glass  is  kept  at  a  temperature  of  30°  C,  and  after  three  to  four  days 
the  fluid  becomes  cloudy  or  milky  from  generated  micrococci,  and  the 
so-called  first  culture  or  generation  is  completed.  One  to  three  drops  of 
this  is  mixed  in  another  glass  of  Bergmann's  fluid,  and  results  in  three  to 
four  days  in  the  second  culture  or  generation.  In  the  same  way  a  third 
generation  is  produced  from  the  second. 

The  fluid  contains  a  multitude  of  small,  round  bacteria  in  very  rapid 
motion.  At  450  diameters  they  are  to  be  seen  as  small  round  points.  At 
800  to  1200  diameters,  and  colored  with  methyl- violet,  they  can  be 
distinctly  seen  as  spheroid  bodies,  isolated  or  in  groups  of  two  or  three. 
The  second  generation  contained  only  these  bacteria  in  a  fluid  free  from 
the  cells  or  particles  of  the  original  tubercles  or  cheesy  matter.  This 
fluid  was  then  used  for  injection  into  the  lungs  or  for  inhalation  with  the 
same  effect  as  the  original  emulsion  of  tuberculous  tissue  and  cheesy 
matter.  Rabbits  and  dogs  were  used  for  the  experiments.  The  dogs 
and  the  larger  and  more  powerful  rabbits  tolerated  the  operation  readily, 
and  the  tracheotomy  wound  healed  up  without  accident.  The  infected 
animals  after  some  time  would  commence  to  lose  weight  and  become 
emaciated,  and  in  spite  of  their  good  appetite  would  die  in  the  course  of 
three  to  ten  weeks  from  tuberculosis  of  the  lungs  and  other  internal 
organs. 

Traumatic  lesions  were  now  produced  upon  the  joints  of  the  infected 
animals.  In  the  great  majority  of  them  the  result  was  a  chronic  fungous 
arthritis,  a  tumor  albus,  a  pannous  arthritis. 

The  synovial  membrane  became  thickened  and  covered  with  granu- 
lations (these  granulations  will  also  cover  the  peripheral  portions  of  the 
cartilages),  the  cartilages  thickened  and  became  opaque,  vascular,  and 
finally  transformed  into  the  same  kind  of  granulation  tissue  as  is  found 
on  the  synovial  membrane.  The  epiphyses  of  the  joint  became  thick- 
ened and  osteoporotic,  but  no  central  carious  cavity  filled  with  cheesy 
matter  was  found  in  them.     Toward  the  surface,  however,  in  the  en- 
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larged  medullary  spaces,  was  found  an  infiltration  of  lymphoid  cells  and 
consequent  fatty  degeneration.  In  and  around  those  spaces  miliary 
tubercles  were  constantly  found.  In  the  granulation  tissue,  in  and  on 
the  synovial  membrane,  miliary  tubercles  were  found  now  and  then,  but 
fewer  in  number  and  less  frequently  than  in  the  medullary  osseous  tissue. 
Thus  it  was  proved  that  a  fungous  arthritis  of  tuberculous  character,  a 
tuberculous  synovitis  commencing  in  the  synovial  membrane,  was  the 
result  of  slight  traumatism  in  animals  infected  with  the  tuberculous 
poison. 

Deciding  experiments  were  made  in  which  the  same  traumatisms  to 
the  joints  of  non-infected  animals  were  produced,  and  were  not  followed 
by  any  such  chronic  inflammation.  A  slight  serous  effusion  or  even 
extravasation  of  blood  in  and  around  the  joint  became  absorbed  in  a  few 
days,  leaving  the  joint  as  healthy  and  movable  as  before. 

The  above  experiments,  together  with  the  observed  clinical  cases 
where  no  primary  local  osteotuberculosis  is  found  after  operation,  tend 
to  justify  the  opinion  that  a  primary  tuberculous  synovitis  exists,  not  as  a 
rare  and  grave  disease,  as  Volkmann  believed,  but  as  one  of  the  common 
forms  of  fungous  arthritis,  that  we  so  frequently  meet  with,  resulting  from 
slight  traumatisms  to  the  joints  in  scrofulous,  i.  e.,  tuberculous  individ- 
uals— mostly  in  children. 

This  primary  tuberculous  synovitis  can  further  be  a  local  tubercu- 
losis ias  well  as  the  osteotuberculosis  of  the  epiphyses,  as  we  have  seen  in 
our  case  of  excision  of  the  knee-joint,  where  the  recovery  is  complete  and 
the  patient  is  growing  stronger  and  gaining  in  weight,  and  not  exhibiting 
the  faintest  signs  of  tuberculosis  in  any  other  organs  of  the  body. 

The  relative  frequency  of  the  primary  and  secondary  tuberculous 
arthritis  must  remain  an  open  question  at  present,  and  will  have  to  be 
determined  by  further  clinical  observations. 

The  practical  bearing  of  the  question  is  this:  If  the  tuberculous 
arthritis,  as  Volkmann  believes,  is  almost  always  secondary  to  a  primary 
osteotuberculosis,  we  might  hope,  in  a  large  number  of  cases,  to  be  able 
to  destroy  the  disease  by  local  treatment  previous  to  the  extension  of  the 
disease  to  the  joint.  Successful  cases  of  this  kind  are  reported  by  Kocher 
and  Volkmann,  but  up  to  a  recent  date  their  number  was  only  small,  and 
we  must  regard  them  as  exceptional  cases. 

Course  and  Terminations  of  Tuberculous  Arthritis 

The  object  of  this  paper  being  only,  or  mainly,  to  elucidate  and 
demonstrate  the  pathology  of  tuberculosis  of  the  joints,  we  will  have  to 
postpone  the  discussion  of  the  details  of  the  course,  viz.,  symptoms,  com- 
plications, etc.,  until  a  future  occasion,  when  symptoms,  treatment,  and 
its  results  will  be  illustrated  by  authentic  cases  of  the  disease.  In  this 
paper,  however,  we  shall  only  point  out  some  of  the  main  indications  on 
general  principles. 

At  present  we  know  not  what  proportion  of  the  cases  of  tumor  albus, 
white  swellings,  or  fungous  arthritides  are  complicated  with  or  dependent 
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upon  a  miliary  tuberculosis  of  the  affected  joints.  Future  investiga- 
tions will  have  to  solve  the  question:  Are  tubercles  present  in  every 
case  of  fungous  arthritis,  or,  in  other  words,  is  every  case  of  fungous 
arthritis  a  local  tuberculosis?  or,  still  further,  do  there  exist  two  distinct 
classes  of  fungous  arthritis,  one  tuberculous,  and  the  other  non-tuber- 
culous? From  a  pathologic  point  of  view  this  question  is  of  vital  im- 
portance as  far  as  the  prognosis  is  concerned,  because  a  non-tubercular 
arthritis  would  be  a  benignant  disease,  not  for  the  joint,  but  for  the  life 
of  the  patient,  as  there  would  be  no  danger  of  a  general  tuberculosis 
resulting  therefrom.  The  investigations  of  Volkmann  and  Friedlander 
during  the  last  years  seem  to  prove  that  the  great  majority  of  the  fungous 
arthritides  are  of  a  true  miliary  tuberculous  nature.  If  this  be  the  true 
state  of  things,  we  shall  have  to  change  our  inherited  views  of  the  malig- 
nancy of  the  miliary  tuberculosis,  and  we  shall  have  to  admit  that  a  local 
tuberculosis  of  a  bone  or  a  joint  is  so  far  benignant  that  it  may  terminate 
in  a  relative  recovery,  viz.,  in  ankylosis  of  the  joint  without  the  necessity 
of  involving  a  fatal  general  tuberculosis  of  the  lungs  or  any  other  system 
of  organs  necessary  for  the  continuation  of  life. 

It  is  now  beyond  doubt  that  a  number  of  tuberculous  arthritides 
terminate  in  what  we  used  to  call  recovery,  that  is,  a  more  or  less  com- 
plete fibrous  or  osseous  ankylosis  of  the  affected  joint.  It  is  further 
possible  that  this  recovery  may  be  a  complete  one  as  to  the  tuberculosis, 
viz.,  that  all  the  tubercles  in  the  fungous  arthritis  have  disappeared,  and 
the  tissues  of  the  ankylosis  consist  of  fibrous  and  osseous  tissue  apt  to 
persist  for  an  indefinite  period  of  years  without  any  danger,  either  from 
future  local  inflammation  or  from  general  tuberculosis. 

A  very  interesting  point  in  Schiiller's  experiments  we  wish  to  mention 
in  connection  with  this  side  of  the  question.  Consequent  to  the  experi- 
ments with  the  bacteria  developed  in  Bergmann's  fluid,  Schuller  raised  the 
question  whether  or  not  antidotes  of  antibacterial  remedies  would  not 
show  a  beneficial  influence  upon  the  tuberculous  infected  animals.  He 
pretends  to  have  found  that  inhalations  of  a  5  per  cent,  watery  solution 
of  benzoate  of  soda,  thrown  into  the  respiratory  tract  by  means  of 
atomizers,  was  effective,  sometimes  curing  and  always  ameliorating  the 
condition  of  the  tuberculous  animals.  Under  this  treatment  they  gained 
in  weight,  the  tuberculous  arthritis  got  better,  and,  if  not  too  far  gone, 
disappeared  entirely. 

How  common  this  complete  recovery  is  we  do  not  know  at  present. 
But  we  shall  here  point  out  and  demonstrate  the  fact  that  the  recovery 
from  a  tuberculous  arthritis  may  seem  complete  for  years  and  still  hide 
the  germ  of  a  finally  fatal  tuberculosis. 

Fig.  20  shows  an  ankylosed  hip-joint,  removed  at  a  postmortem 
examination  of  a  man  about  thirty -five  years  old,  who  died  in  the  Cook 
County  Hospital  from  chronic  pulmonary  tuberculosis,  i.  e.,  consumption. 
The  patient,  when  about  fifteen  years  old,  had  suffered  from  morbus 
coxarius  which  had  terminated  in  an  ankylosis  and  left  him  a  relatively 
useful  limb,  on  which  he  was  able,  in  spite  of  the  false  position, — flexion 
almost  to  a  right  angle  with  the  perpendicular  line  of  the  body, — to 
12 
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walk  or  limp  around  for  a  good  many  years.  We  find,  as  is  shown  in  the 
cut,  a  tuberculous  abscess  filled  with  cheesy  matter,  situated  on  the 
pelvic  surface  of  the  corpus  ossis  ischii. 

This  abscess  communicates  with  two  osteotuberculous  cavities — the 
upper  one  in  the  acetabular  portion  of  the  os  ischii,  the  other  in  the 
atrophic  head  of  the  ankylosed  os  femoris.  Still  lower  in  the  head  of  the 
femur  is  another  small,  round,  tuberculous  cavity  (13)  that  has  no  com- 
munication with  the  above-described  ones.  This  local  tuberculosis  of 
the  hip-joint  and  its  surrounding  bones  was  the  primary  disease.  The 
arthritis  terminated  in  an  ankylosis.  The  tuberculous  cavities,  filled 
with  cheesy  matter  and  lined  with  a  membrane  containing  thousands  of 
miliary  tubercles,  remained  for  a  long  series  of  years  harmless,  but 


Fig.  20. — Ankylosed  hip-joint.  The  femur  in  a  degree  of  flexion,  forming  a  right  angle  go  degrees  with 
the  perpendicular  axis  of  the  body:  i,  Shaft  of  femur;  2,  the  trochanter  major;  3,  the  spina  ossis  ischii;  4,  the 
symphysis  ossis  pubis;  s,  the  ramus  horizontalis  ossis  pubis;  6,  the  foramen  obturatorium;  7,  7,  7,  7,  firm 
fibrous  tissue  fiUing  up  the  former  cavity  of  the  joint,  uniting  8,  8,  the  remnant  of  the  atrophic  head  of  the  femur 
with  g,  g,  g,  the  bony  walls  of  the  irregularly  excavated  cavity  of  the  acetabulum;  10,  tuberculous  abscess, 
viz.,  cavity  filled  with  cheesy  matter  on  the  inside  of  the  os  ischii  in  the  cavity  of  the  pelvis  minor;  11,  probe 
leading  through  this  abscess  into  a  tuberculous  cavity  in  the  os  ischii  on  the  inside  of  the  former  acetabulum; 
12,  probe  leading  through  the  abscess  into  a  tuberculous  cavity  in  the  ankylosed  head  of  the  femur;  13,  iso- 
lated miliary  tuberculous  abscess  or  focus  in  the  head  of  the  femur. 


finally  were  the  source  of  an  infection  from  which  emanated  the  fatal 
tuberculosis  of  the  lungs. 

The  tuberculous  cavities  in  the  bones,  in  these  cases,  and  the  tuber- 
culous abscesses  around  the  bones,  keep  the  patient  in  constant  danger 
of  a  general  tuberculosis  in  the  vital  organs  of  the  body.  How  long  a 
period — how  many  years — the  local  tuberculosis  will  remain  latent  we 
do  not  know.  Neither  do  we  know  the  circumstances  or  causes  under 
which  the  tuberculous  poison  from  those  hitherto  quiet  foci  spreads 
out  from  its  local  seat  into  the  organism,  and  causes  either  an  acute 
miliary  tuberculous  meningitis  of  the  base  of  the  brain,  an  acute  miliary 
tuberculosis  of  the  lUngs,  or  a  chronic  tuberculosis  of  lungs,  genito- 
urinary organs,  peritoneum,  etc. 

We  now  very  naturally  have  to  ask  the  question :  Will  this  new  light 
thrown  upon  the  cause  and  nature  of  fungous  arthritis  have  any  in- 
fluence on  the  treatment?     Will  we  have  in  the  future  to  operate  on 
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cases  in  which  we  before  trusted  to  an  expectant  and  less  bloody  means 
of  cure?  We  must  answer  the  question  in  the  affirmative,  but  at  the 
same  time  warn  against  an  unlimited  cutting  away,  regardless  of  results, 
of  every  particle  of  tuberculous  tissue  of  the  local  tuberculosis,  in  view  of 
avoiding  a  fatal  generalization  as  unnecessary  and  not  indicated.  It 
certainly  was  for  many  years  a  'pium  desideratum  to  be  able  to  cut  away 
old  cheesy  deposits  in  lungs  and  bronchial  glands,  as  the  pathologist 
saw  in  numerous  cases  the  deadly  general  tuberculosis  start  out  from 
these  very  places.  In  later  years  this  desideratum,  to  prevent  general 
infection,  was  partly  realized  by  removal*  of  cheesy  glands  from  the 
neck  and  scraping  out  of  scrofulous  ulcers  with  the  sharp  spoon.  But, 
as  we  learned  to  know  the  true  tuberculous  character  of  a  great  many 
of  the  so-called  scrofulous  inflammations,  cheesy  glands,  sores,  and 
fistulas,  some  varieties  of  lupus,  we  were  obliged  to  give  up  part  of  our 
inherited  dread  of  miliary  tubercles,  knowing  that  a  number  of  the  last- 
named  local  tuberculoses  heal  up  without  operation  and  without  being 
followed  by  fatal  general  tuberculosis. 

The  still  considerable  number  of  cases  where  the  local  tuberculosis 
leads  to  a  fatal  generalization  compels  us  to  operate  where  the  removal 
can  be  effected  without  danger  to  the  life  or  any  considerable  destruction 
of  the  part  affected. 

The  frequency  of  a  primary  osteotuberculosis  as  the  cause  of  the 
fungous  arthritis  demands  a  minute  and  constant  watching  of  the  initial 
stage  of  the  disease,  and  as  soon  as  we  may  be  able  to  make  the  diagnosis 
of  the  affected  locality  of  the  bone,  we  will  have  to  proceed  to  its  removal 
by  gouge,  trephine,  and  curet,  etc.,  or  its  destruction  by  red-hot  iron 
(Kocher) .  It  is  completely  useless  in  these  cases  to  lose  time  by  relying 
on  the  application  of  external  remedies,  even  down  to  actual  cauteriza- 
tion, though  the  whole  thickness  of  skin  and  subcutaneous  tissue  be 
destroyed  by  the  same.  They  will  have  no  effect  at  all  upon  the  local 
tuberculosis  in  the  interior  of  the  bone,  and  this  will  proceed  undisturbed 
on  its  way  toward  the  destruction  of  the  joint. 

Further,  we  shall  have  to  make  a  change  in  the  old  indications  for 
resections — excisions — of  the  joints.  The  majority  of  surgeons  have 
been  used  to  make  the  excisions  late — often  too  late — in  the  course  of 
the  disease.  We  were  accustomed  to  require  discharging  fistulas,  or 
palpable  periarticular  abscesses,  besides  crepitation  on  motion  of  the 
joint,  which  latter  means  a  carious  destruction  of  the  articular  surfaces. 
Now  we  find  in  a  number  of  cases  of  extensive  tuberculous  destruction  of 
the  epiphyses  and  fungous  destruction  of  the  synovial  membrane  no 
fistulas,  no  abscesses,  no  crepitation  on  moving  the  joint,  and,  never- 
theless, the  excision  strongly  indicated,  as  shown  by  the  records  of  the 
knee  case  (Fig.  17)  which  we  have  before  mentioned.  In  a  case  at 
Cook  County  Hospital,  where  a  successful  excision  of  the  knee-joint 
was  performed  by  Dr.  Isham,  there  were  no  fistulas,  no  abscesses,  and 
only  slight  swelling  of  the  joint. 

*  Hiiter:  "Die  Scrofulosis  und  ihre  locale  Behandlung  als  Prophylaxe  gegeniiber  der 
Tuberculose,"  Volkmann's  klin.  Vortrage,  Chirurgie,  No.  15. 
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The  boy  had  for  years  been  unable  to  use  the  limb  on  account  of  pain 
in  the  joint.  There  were  some  angular  deviation  outward  and  some 
lateral  mobility,  owing  to  destruction  of  the  internal  lateral  ligament. 
The  exsection  revealed,  besides  a  fungous  arthritis  with  partial  destruc- 
tion of  the  articular  cartilaginous  surfaces,  a  tuberculous  cavity  filled 
with  cheesy  matter  in  the  upper  epiphysis  of  the  tibia,  extending  down 
below  the  cut  surface  of  the  latter.  The  exsection,  combined  with 
evidement  of  the  lower  part  of  the  cavity  and  drainage  through  a  drilled 
opening  through  the  anterior  surface  of  the  epiphysis,  effected  a  complete 
recovery,  viz.,  an  ankylosis  with  a  useful  limb. 

As  we  have  already  pointed  out,  we  must  leave  the  details  of  indica- 
tions for  operation,  and  details  of  symptoms  and  course  for  future 
clinical  records  of  cases,  which  will  be  published  as  a  continuation  of  our 
present  paper.  We  shall  here  mention  only  the  two  main  points  for 
consideration  before  we  resort  to  excision  of  a  joint. 

The  first  is,  we  require  as  the  probable  result  of  the  operation  a  more 
useful  limb  for  the  patient  than  he  had  before  the  excision,  or  probably 
would  have  within  a  reasonable  time  without  surgical  interference. 

The  second:  we  insist  and  expect,  in  removing  the  tuberculous  joint, 
to  free  the  patient  from  an  everexisting  source  for  general  tuberculosis — 
a  sword  of  Damocles  hanging  over  and  constantly  menacing  his  very  life. 

The  larger  the  quantity  of  cheesy  matter,  the  less  the  possibility  of  a 
speedy  absorption  of  this  infectious  substance,  the  greater  will  be  the 
importance  of  the  second  point  as  an  indication  for  operative  inter- 
ference. 

But  the  whole  modern  tendency  toward  conservatism  in  surgery 
demands  that  the  question  of  general  tuberculosis  be  put  second  to  the 
question  of  the  function  of  the  joint  or  the  limb.  In  deciding  otherwise 
we  would  run  a  risk  for  an  uncertain  gain,  the  percentage  of  which  is  as 
yet  not  known,  in  operating  on  cases  where  non-interference  would  give 
as  good  results  with  less,  or  without  temporary,  danger  to  the  life  of  the 
patient.  Future  observations  will  have  to  determine  the  relative  weight 
of  these  two  main  factors  in  the  indications  for  operative  interference. 

It  will  be  only  through  numerous  carefully  observed  cases  that  future 
surgery  will  be  able  to  decide  upon  the  best  course  of  procedure  in  each 
single  instance  of  the  disease  in  question. 
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Failure. 

Mortality. 

56  per  cent. 

33  per  cent. 

38 

28 

39 

30 

56 

39 

43 

27 
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The  discussion  of  the  subject  of  exsections  of  the  knee-joint  which 
follows  is  abridged  from  a  cHnical  lecture  delivered  in  Cook  County 
Hospital,  where  the  operation  was  made. 

Exsection  of  the  knee-joint  is  generally  considered  a  serious,  not  to 
say  dangerous,  operation.  We  shall  now  first  consider  this  point;  then 
its  indications  in  general  and  in  this  case;  and,  finally,  the  methods  of 
operating  which  this  case  is  intended  to  illustrate. 

For  the  danger  to  the  life  of  the  patient  we  must  seek  information  in 
the  statistics. 

A  series  gathered  by  Konig  f  is  as  follows : 

Surgeon.  Good  Result. 

Hodges 44  per  cent. 

Holmes 62 

Heyf elder  (children  and  adults)  .  .  60         " 

Heyfelder  (adults) 44   "■     " 

Price 56 

Konig  (children) 62         " 

These  statistics  were  gathered  about  1870,  and  show  a  mortality  of 
about  30  per  cent.  This  is  the  death-rate  of  the  statistics  of  Penieres,J 
who  found  in  431  cases  of  excision  of  knee-joint  for  white  swelling  131 
deaths,  that  is,  30  per  cent. 

From  English  surgeons,  however,  we  have  smaller  series  of  operations, 
with  far  better  results. 

Fergusson  reports  in  an  old  series 31  cases  with  11  deaths. 

In  a  later  series 20     "        "       5 

Humphrey  reports 39     "        "       6 

Jones  reports 19     "        "       2 

In  considering  the  value  of  the  statistics  there  are  two  interesting 
facts : 

1.  The  age  of  the  patient  has  great  influence  on  the  death-rate,  as 
shown  by  Penieres: 

Age.  Death-rate. 

From    0  to    5  years 38.8  per  cent. 

5  to  10  "  15 

"      10  to  15  "  18.9 

"      15  to  20  "  32.7 

"      20  to  25  "  35.7 

"      25  to  30  "  37 

"      30  to  40  "  45 

*  Chicago  Med.  Jour,  and  Examiner,  1880,  vol.  xli,  p.  7 

t  "Beitrage  zur  Resectionen  des  Kniegelenkes,"  Langenbeck's  Archiv,  1867,  Bd.  ix,  p. 
177,  and  Holmer,  "Optegnelser  of  praktisk  Lagekunst,"  Hospitalstidende,  1872. 
I  Des  resections  de  genoux,  Paris,  1869. 
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In  one  series  of  Penieres  were  30  excisions  in  children  from  nine  to 
eleven  years  without  a  death.  The  death-rate  is  lowest,  therefore,  in 
children  from  five  to  about  twenty,  and  the  danger  as  the  age  advances 
gradually  increases. 

2.  The  period  in  which  the  operation  was  performed  is  next  in  im- 
portance, insomuch  that  we  find  the  death-rate  from  the  early  days  of 
this  operation  by  surgeons  to  a  recent  date  to  be  steadily  decreasing. 
Penieres  gives  the  following  statistics  on  this  point : 

From  1762  to  1830  there  were  11  excisions,  6  deaths 54.5  per  cent. 

"   1838  to  1850    "     21    "    11   "   52.3 

"   1850  to  1 860    "    246    "    73   "   27 

"   1860  to  1869    "    155    "    42   "   27 

Better  methods  of  operating,  better  after-treatment,  and  better 
knowledge  of  the  indications  for  the  operation  may  account  for  this 
decrease  in  death-rate.  But  even  in  1873  the  average  death-rate  was 
not  below  27  per  cent.  Exceptions  were  Fergusson's  second  series,  25 
per  cent.;  Humphrey's  series,  15  per  cent.;  and  Jones'  series,  10.6  per 
cent. 

In  Germany  up  to  this  time  (in  1873)  the  death-rate  is  considered  by 
Volkmann  to  be  about  50  per  cent.*  Very  naturally,  therefore,  Volk- 
mann  preferred  the  expectant  treatment  in  white  swellings  of  the  knee- 
joints  in  the  absence  of  fever  and  wasting  discharges  that  threaten  the 
life  of  the  patient. 

The  next  and  latest  important  step  toward  a  more  favorable  result 
for  this  operation  is  Lister's  method  of  operating  and  dressing. 

In  1872  Holmer,  of  Copenhagen,  made  four  excisions  for  white 
swelling,  with  three  good  results,  one  secondary  amputation,  and  no 
deaths. 

In  1875,  1876,  and  1877  Volkmann  made  32  excisions  for  the  disease, 
with  no  deaths  from  the  operation.  One  patient  died  several  weeks 
later  of  tubercular  meningitis. 

It  is  now  impossible  to  know  the  exact  danger  to  life  from  this  opera- 
tion. We  cannot  expect  to  reduce  the  death-rate  to  zero  by  antiseptic 
methods,  for  that  would  be  perfection.  We  can  only  hope  to  come 
nearer  and  nearer  the  ideals  without  ever  reaching  them.  But  the 
latest  statistics  from  other  fields  of  operative  surgery  give  us  the  right  to 
expect  that  excision  of  the  knee-joint  will  henceforward  be  an  operation 
devoid  of  very  great  danger,  whenever  all  its  details  and  after-treatment 
are  performed  with  strict  antiseptic  precautions.  But  the  surgeon  must 
have  patience  to  attend  to  all  the  little  details  of  the  antiseptic  method, 
on  each  of  which  the  life  of  a  patient  may  depend. 

The  object  of  excision  of  the  knee-joint  is  obvious.  It  is  to  save  a 
limb  that  otherwise  must  be  lost  sooner  or  later  by  amputation,  this 
latter  operation  being  finally  required  in  cases  where  recovery  is  hopeless 
by  abatement  of  the  inflammation  or  by  such  firm  ankylosis  in  a  false 
position  as  will  not  give  the  patient  a  useful  limb. 

*  R.  Volkmann:  "Die  Resectionen  der  Gelenke,"  Sammluns  klin.  Vortrage,  1873,  No. 
51,  p.  291.  ^  ^  '         ' 
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By  this  operation  we  create  a  firm  ankylosis  which  the  patient  can 
use  continuously  without  pain  or  fatigue. 

The  question  now  is,  can  we  accomplish  this  purpose  of  the  operation 
without  months  of  confinement  and  suffering  in  bed  for  the  patient,  with 
such  abundant  suppuration  as  would  endanger  his  life  from  exhaustion, 
amyloid  degeneration  of  the  kidneys,  liver,  and  spleen,  even  if  he  should 
escape  pyemia? 

From  Hodges'  statistics,  Gant  puts  the  average  time  of  after-treat- 
ment at  eight  months.  This  is  a  long  time  if  the  patient  must  remain  in 
bed  and  sustain  a  constant  suppuration. 

Fortunately,  this  is  not  the  case.  As  soon  as  a  solid  osseous  union 
has  taken  place  between  the  cut  ends  of  the  femur  and  tibia,  we  may  allow 
the  patient  to  be  about  on  crutches.  Fergusson  has  had  patients  up  in 
this  way  in  three  to  six  weeks  after  the  operation;  but  such  cases  are 
regarded  as  fortunate  exceptions.  Holmer  had  his  patients  up  and  on 
crutches  after  three  or  four  months. 

Under  the  Lister  dressing  suppuration  is  sometimes  reduced  to  a 
mere  trifle,  generally  to  a  moderate  amount;  so  there  is  no  danger  from 
exhaustion. 

If,  then,  the  patient  can  expect  to  be  up  after  an  average  of  three 
months,  and  be  sure  of  a  useful  limb  after  another  three  or  six  months, 
he  is  far  better  off  than  he  could  be  without  the  operation. 

Tuberculosis  of  the  knee-joint.     Excision  by  Dr.  Ch.  Fenger. 

James  C,  aged  fifteen  years,  clerk  (in  chair  factory),  entered  Cook  County  Hospital 
July  15,  1879.  None  of  his  relations  have  suffered  from  consumption  or  cancer.  Had 
measles  and  tjTjhoid  fever  in  childhood;  always  healthy  since.  Two  years  ago  he  received 
a  kick  from  a  playfellow  upon  his  left  knee.  Pain  disappeared  in  a  few  days  and  there 
was  no  swelling.  Three  or  four  months  later  the  knee-joint  began  slowly  to  swell  and  be 
occasionally  painful,  and  motion  became  gradually  impaired.  The  joint  felt  to  him  stiff. 
The  knee  remained  in  this  condition  about  six  months,  during  which  time  he  could  walk, 
run,  and  jump  without  much  pain.  Then  one  day,  when  jumping,  he  suddenly  felt  severe 
pain  in  the  joint,  and  he  was  obliged  to  sit  down  two  hours.  The  pain  gradually  subsided, 
and  soon  he  was  able  to  run  about  again  for  a  short  time.  But  gradually  the  swelling  in- 
creased, pain  came  on,  and  he  got  easily  tired. 

About  a  year  ago  abscesses  formed  and  opened  on  the  outer  and  inner  sides  of  the 
joint,  near  the  hamstring  tendons.  Fistulas  were  left  which  discharged  six  months;  they 
closed,  to  break  open  later  again  and  again  close  up.  No  spicules  of  bone  were  discharged 
to  his  knowledge. 

Contracture  now  came  on,  and  the  leg  was  at  last  flexed  at  nearly  a  right  angle,  and 
motion  was  limited  to  20  degrees.  In  spite  of  this  condition  he  could,  most  of  the  time, 
hobble  about,  bearing  some  weight  on  the  leg;  but  the  leg  easily  tired,  and  on  stepping 
upon  an  uneven  surface  or  jarring  the  knee,  pain  was  produced.  He  is  constantly  afraid 
to  have  any  one  come  near  the  limb  for  fear  of  hurting  it. 

On  July  3d  (twelve  days  ago),  while  at  work,  a  sudden  pain  came  on  and  the  knee  got 
worse.  Now  any  considerable  motion  causes  pain.  In  perfect  quiet  pain  is  absent.  As 
to  previous  treatment,  he  says  at  one  time  a  doctor  tried  to  aspirate  the  joint,  getting  no 
fluid.  Another  time  a  blister  was  applied  over  the  joint,  with  the  effect  of  ameliorating  the 
condition. 

He  is  now  slender,  pale,  and  lean.     The  heart,  lungs,  and  abdominal  organs  are 
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healthy.  The  urine  has  no  sugar  or  albumin.  The  left  knee  is  enlarged,  forming  a  promi- 
nent round  tumor.  The  joint  is  flexed  to  about  110  degrees,  and  motion  is  allowed  of  only 
10  degrees;  attempts  to  increase  the  range  of  this  causes  pain. 

The  relative  position  of  the  crus  to  the  thigh  at  the  joint  is  that  of  genu  varum — 
knock-knee.  This  means  a  partial  dislocation,  due  to  weakening  or  partial  destruction  of 
the  internal  lateral  ligaments.  On  the  sides  of  the  joint  are  depressed  reddish  spots,  the 
seats  of  the  closed  sinuses.  The  patella  is  immovably  fixed  to  the  fossa  of  the  condyles  of 
the  femur.  The  swollen  soft  tissues  form  a  uniform,  softish,  somewhat  elastic  mass,  like 
india-rubber  of  medium  hardness.  There  is  no  fluctuation  or  other  evidence  of  fluid  in 
the  capsule  or  outside  the  joint.  Pressure  upon  the  mass  does  not  cause  pain,  except  at 
two  points  on  the  sides  corresponding  to  the  spaces  between  the  joint  surfaces  covered  by 
the  lateral  ligaments. 

We  have  here  a  chronic  fungous  arthritis  or  white  swelling. 

The  constituents  of  the  joint  are  already  partially  destroyed,  as  prove 
the  adherent  patella  and  weakened  internal  ligaments  and  the  partial 
ankylosis,  i.  e.,  the  impaired  motion. 

We  have  now  to  ask  what  would  be  the  result  of  this  case  without 
operation. 

The  destructive  inflammation  here  has  been  slowly  progressing; 
motion  has  grown  less  and  less,  partly  from  tenderness  and  pain,  partly 
from  false  position.  We  have  for  the  three  weeks  he  has  been  in  the 
hospital  tried  gradual  extension  (by  weight  and  pulleys)  to  correct  the 
flexion,  and  hot  fomentations  for  the  pain.  The  treatment  has  not  had 
the  slightest  effect.  We  then  have  left  the  choice  between  forcible 
extension  of  the  joint  under  anesthesia,  and  immobilization  with  plaster- 
of -Paris  or  starch,  and  excision. 

The  liability  of  the  inflammation  at  the  bottom  of  the  old  sinuses  to 
be  lighted  up  anew  speaks  against  immobilizing  bandages.  They  would 
have  to  be  removed  at  intervals.  This  would  make  recovery  by  anky- 
losis in  good  position  unlikely  to  occur.  This  treatment  would  probably 
be  interrupted  by  abscesses  that  might  extend  up  and  down  between  the 
muscles  and  make  amputation  necessary,  and  excision,  if  it  was  to  be 
made,  much  more  uncertain  of  a  good  result. 

The  age  of  the  patient  is  in  favor  of  excision,  and  a  solid  union  of  the 
bones  with  diseased  soft  parts  removed  is  decidedly  preferable  to  a  more 
or  less  complete  ankylosis  with  diseased  tissues  remaining  between  and 
around  the  epiphysis  of  the  bones,  because  in  this  case  there  would  al- 
ways be  a  liability  to  a  relapse  of  the  inflammation. 

Excision  being  then  decided  on,  the  next  question  is  the  plan  of 
operating. 

1.  Esmarch's  bandage  for  operating  without  blood-shed  should  be 
used  when  there  is  no  danger  of  pressing  pus  or  infectious  thrombi  of  the 
veins  up  into  the  healthy  soft  parts  above  the  seat  of  operation.  As 
there  are  no  abscesses  and  no  edema,  we  shall  use  it  here.  Besides  avoid- 
ing blood-loss,  this  method  enables  us  to  distinguish  the  character  of 
tissues  with  much  more  exactitude  than  we  could  without  it.  It  is  not 
only  consistence  but  color  that  indicates  what  tissues  are  to  be  removed 
and  what  not.     The  well-known  light  yellowish-gray  color  of  cheesy 
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matter  means  fatty  degeneration  of  the  tissue — that  it  is  dead  or  dying 
and  must  be  removed. 

2.  The  incision  that  gives  the  easiest  access  to  all  the  different  parts 
of  the  joint  is  the  semilunar  cut,  commencing  at  the  tuberosity  of  one 
of  the  condyles  of  the  femur;  a  right-handed  operator  will  commence  it 
at  the  internal  condyle  of  the  right  knee  and  the  external  of  the  left, 
coming  down  toward  the  tuberosity  of  the  tibia  and  returning  to  the 
other  condyle.  It  divides  the  inferior  patellar  Hgament  and  subjacent 
adipose  tissue.     These  parts  lifted  up  give  an  easy  access  to  the  joint. 

3.  After  division  of  the  lateral  and  crucial  hgaments  a  forcible 
flexion  of  the  joint  will  show  us  the  condition  of  the  joint  and  enable  us 
to  bring  the  epiphyses  to  turn  out,  so  that  the  diseased  part  may  be 
sawed  off.  For  this  purpose  we  use  Butcher's  saw  and  cut  the  femur 
from  the  joint  backward. 

As  to  the  line  of  the  cut,  if  this  is  parallel  to  the  line  uniting  the  lowest 
points  of  the  two  condyles,  we  will  remove  too  much  of  the  external 
condyle  and  get,  after  coaptation,  a  position  of  knock-knee.  If  we  cut 
in  a  line  perpendicular  to  the  longitudinal  axis  of  the  femur,  we  remove 
too  much  of  the  internal  condyle,  and  the  opposite  deformity  is  the  result, 
i.  e.,  bow-legs.  Linhard  advises  to  cut  just  between  the  two  lines  de- 
scribed. Of  the  epiphysis  of  the  tibia  we  remove  a  disc,  cutting  from  the 
posterior  surface  anteriorly  and  parallel  to  the  articular  surface. 

As  to  the  thickness  of  the  discs  to  be  removed,  we  should  remove  all 
the  bone  diseased,  but  not  a  particle  more.  We  should  endeavor, 
furthermore,  to  have  two  even  surfaces  of  equal  size  of  bone,  that  perfect 
union  by  first  intention  may,  if  possible,  take  place. 

In  children  the  epiphyseal  line  has  a  certain  importance  for  the  future 
growth  in  length  of  the  bones  of  the  limb.  If  possible,  we  should  spare 
the  whole  or  a  part  of  the  epiphyseal  cartilage.  Anatomic  investiga- 
tions by  Giraldes  place  the  limits  beyond  which  we  are  not  to  go  as 
follows:  In  the  condyles  of  the  femur,  2  cm.;  in  the  intercondyloid 
fossa,  1.5  cm.;  in  the  tibia,  1.5  cm.  Still  more  exact  details  are  given  by 
Konig.*  The  epiphyseal  line  is  situated  in  a  child  of  eleven  as  follows 
(from  the  articular  surfaces) :  Internal  condyle  of  femur,  2.4  cm. ;  external 
condyle,  2.1  cm.;  anterior  portion  of  intercondyloid  fossa,  1.6  cm.; 
posterior  part,  1.4  cm.;  anterior  part  of  tibia  (near  tuberosity),  3.8  cm.; 
posterior  part,  1.5  cm.;  medium  inner  part,  1.5  cm.;  external  lateral 
half,  1.4  cm.  Each  additional  year  adds  1  mm.  to  the  depth  of  the 
epiphyseal  cartilage.  In  the  present  case  we  shall  cut  off  2  cm.  of  the 
femur  and  3^  to  1  cm.  of  the  tibia,  and  then,  if  the  surfaces  are  healthy, 
unite  them;  if  local  diseased  foci  are  present,  scoop  them  out  with  the 
gouge  rather  than  remove  a  larger  portion  of  the  epiphyseal  cartilage. 
Should  the  whole  epiphysis,  clear  to  the  medullary  cavity,  be  disieased, 
we  may  have  to  amputate. 

The  patella,  if  diseased,  is  to  be  removed.  If  not,  shall  it  be  left.' 
From  Peniere's  statistics  we  learn  that  saving  the  patella  raises  the  death- 
rate  30  per  cent.,  and  more  than  doubles  the  chances  for  the  necessity 
*  Langenbeck's  Archiv,  1867,  ix,  p.  177. 
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of  a  secondary  amputation.  Hodges  calculates  that  the  removal  of  the 
patella  shortens  the  after-treatment  thirty  days.  Holmer  makes  the 
sensible  remark  that  the  patella,  if  left  in  its  place,  makes  the  internal 
cavity  of  the  wound  irregular,  thus  making  pockets  for  fluids  that  should 
be  discharged,  and  besides  presents  possible  starting-points  for  new 
caries.     Therefore  we  shall  remove  the  patella  in  this  case. 

4.  Excision  of  the  thickened  capsule  is  the  next  step.  The  whitish, 
firm  or  grayish  elastic  tissue  into  which  the  soft  parts  of  the  diseased 
joint  are  transformed  must  be  removed.  Authors  differ  as  to  the  ad- 
visability of  this  step.  The  majority  advise  the  removal  of  what  con- 
veniently can  be,  and  say  that  particles  of  indurated  tissue  left  will  do 
no  harm,  but  will  be  absorbed  or  will  participate  in  the  formation  of  the 
cicatrix.  The  minority  advise  the  removal  of  every  particle  of  the 
fungous  capsule,  even  the  posterior  wall  to  the  coats  of  the  popliteal 
vessels.  One  author.  Professor  Albert,*  of  Innsbruck,  advises  the  ex- 
treme step  that  we  secure  the  popliteal  artery  and  vein  by  a  loop  before 
dissecting  away  the  adjacent  capsular  tissue,  that  no  accident  to  these 
vessels  may  necessitate  amputation.     We  shall,  in  this  case,  remove  as 


Fig.  21. — Modified  Petit  splint. 

much  as  possible  of  the  thickened  capsular  tissue  without  resorting  to 
the  ligation  referred  to. 

5.  We  next  shall  drill  a  hole  through  the  bones  on  each  side,  and  pass 
in  a  soft  silver  wire  0.5  to  1  mm.  in  diameter. 

6.  After  loosening  the  elastic  constriction  of  the  arteries  above  the 
knee  we  shall  stop  hemorrhage  by  ligatures  with  catgut  of  possible 
bleeding  vessels,  elevate  the  field  of  operation,  and  wash  it  out  with  2.5 
to  5  per  cent,  solution  of  carbolic  acid. 

7.  A  drainage-tube  will  be  placed  between  the  posterior  wall  of  the 
capsule  and  the  posterior  aspect  of  the  cut  osseous  surfaces,  i.  e.,  the 
tube  is  carried  along  the  whole  of  the  posterior  line  of  the  united  cut 
surfaces  of  the  epiphyses. 

8.  We  then  unite  the  silver  wire  sutures  so  as  to  procure  a  uniform 
and  perfect  contact  of  the  cut  osseous  surfaces. 

9.  The  limb  is  then  to  be  placed  in  a  padded  white  metal  splint,  with 
movable  doors  at  each  side  of  the  joint,  to  admit  of  free  application  of 
the  antiseptic  dressings.  It  is  a  Petit  splint,  modified  a  little,  as  shown 
in  Fig.  21. 

The  strings  from  the  upper  margin  of  the  splint  allow  of  the  suspen- 
sion of  the  whole  limb.  The  pads  consist  of  carbolized  cotton  covered 
by  protective  or  carbolized  oiled  silk. 

*  "Beitrage  zur  operativen  Chirurgie,"  Wiener  med.  Presse,  No.  24,  1879. 
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This  mode  of  bandaging  procures  immobilization  and  gives  easy- 
access  to  the  wound,  without  disturbing  it,  for  dressing. 

The  fenestrated  plaster  bandages  are  good  for  fixing  the  limb,  but 
do  not  permit  of  renewing  antiseptic  dressing  without  soiling  the  bandage. 

A  plaster  dressing  cannot  be  kept  clean  enough  to  avoid  danger  of 
septic  infection  of  the  wound. 

Having  placed  the  limb  in  the  padded  splint  and  brought  the  osseous 
surfaces  in  perfect  contact,  we  insert  another  drainage-tube  along  the 
anterior  margin  of  the  osseous  union  and  unite  the  wound. 

First  we  unite  the  divided  inferior  patellar  ligament.  Next  we  unite 
the  wound  with  catgut  or  carbolized  silk,  leaving  only  openings  for  the 
silver  wire  and  drainage-tubes.  The  ends  of  the  latter  we  may  fasten 
to  the  skin  by  a  stitch  of  silk  suture,  and  then  cut  them  off  short  and 
obliquely,  so  as  to  facilitate  the  introduction  of  the  point  of  a  syringe  for 
aspirating  fluids  and  washing  out  with  antiseptic  solution  if  necessary. 

The  operation  was  made  with  the  aid  of  Drs.  Isham,  Lee,  and  Jacobson,  of  the  hospital 
staff,  and  Drs.  Sawyer,  Clausen,  and  Murphy,  of  the  house  staff. 

The  mode  of  operation  was  as  already  indicated.  There  was  no  purulent  fluid  in  the 
joint.  The  capsule  was  firm,  whitish,  and  3  to  5  mm.  thick,  and  thickest  in  the  region  of 
the  lateral  ligaments.  The  whitish  tissue  here  contained  irregular  sinuous  cavities  filled 
with  thick,  yellow,  cheesy  matter.  The  cartilaginous  surfaces  of  tibia  and  condyles  of  the 
femur  were  superficially  destroyed,  with  irregular  nodular  surfaces  in  which  islands  of  de- 
nuded carious  bone  were  surrounded  by  fibrous  adhesions  between  the  tibia  and  condyles 
of  the  femur.  The  adhesions  were  broken  by  forced  flexion.  The  patella  was  united,  with 
partial  ankylosis,  to  the  intercondyloid  fossa  of  femur.  It  was  separated  by  chisel  and 
hammer.  The  suprapatellar  bursa  was  obliterated.  It  was  dissected  loose,  to  permit  the 
anterior  flap  being  held  away  from  the  condyles.  A  disc  2  cm.  thick  was  sawn  from  the 
condyles  of  the  femur,  leaving  healthy  cancelated  structure. 

The  tibia  was  separated  at  its  upper  posterior  margin  from  its  periosteum,  leaving 
this  in  connection  with  the  posterior  wall  of  the  capsule,  and  a  disc  Ij^  cm.  thick  was 
removed.  In  the  external  half  of  this  cut  surface  was  an  island  of  firm  cartilaginous  tissue 
of  the  epiphyseal  cartilage;  the  cancelous  surface  was  healthy. 

On  bringing  the  cut  surfaces  together  the  leg  was  straight,  as  in  the  highest  degree  of 
extension.  As  we  desire  ankylosis  in  a  slight  degree  of  flexion,  another  and  wedge-shaped 
piece  was  cut  from  the  tibia,  when  the  position  was  perfect.  The  patella  was  removed 
subperiosteally  by  the  gouge.  The  whitish,  firm  tissue  of  the  capsule  was  dissected  and 
extirpated.  The  holes  were  drilled  in  the  sides  of  the  bones,  and  the  silver  wires  inserted. 
After  removal  of  the  elastic  compression  one  small  artery  was  ligated  with  catgut;  all 
further  bleeding  was  controlled  by  the  carbolized  solution.  The  posterior  drainage-tube 
was  inserted,  and  on  a  suggestion  of  Dr.  Isham  was  brought  out  through  an  opening  cut 
posterior  to  the  hamstring  tendons.  The  bones  were  brought  together,  and  the  silver 
wires  twisted;  the  leg  placed  in  the  splint;  the  anterior  drainage-tube  inserted;  the  patellar 
ligament  united;  the  external  wound  closed  with  carbolized  silk;  the  drainage-tubes 
stitched  to  the  skin;  the  leg  lifted  out  of  the  splint,  and  a  perfect  Lister  dressing  applied; 
the  leg  replaced,  and  the  knee  surrounded  with  oakum  and  fixed  by  a  woolen  bandage 
around  the  splint.  The  patient  was  put  to  bed,  and  the  limb  suspended  to  a  wooden  frame 
upon  the  bed  at  its  lower  half. 

Microscopic  examination  of  the  thickened  capsule,  hardened  in  chromic  acid  solution, 
revealed  miliary  tubercles  throughout. 
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Diagnosis. — Miliary  tuberculous  arthritis  of  the  knee-joint.     Sinuses  with  cheesy 
matter  in  each  side  of  the  thickened  capsule;  superficial  tuberculous  destruction — caries — 


Incision    of     abscess    on 
external  side  of  knee. 


Out  of  bed  on  crutches. 


Incision  of  small  abscess. 


Solid  osseous  union.    Sil- 
ver wires  removed. 


Cystitis  from  the  use  of 
an  undisinfected  ca- 
theter. 


Fig.  22. — Temperature-curve. 


of  the  articular  surfaces  of  the  bones.     Ankylosis  of  the  patella  ;Iprogressive  ankylosis  and 
contraction  of  the  joint.     Destruction  of  the  internal  lateral  ligaments  and  knock-knee. 
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The  after-treatment  showed  the  following  course: 

August  6th:  Some  pain  in  knee  and  heel.  Cotton  placed  between  tendo  Achillis  and 
splint,  to  relieve  heel;  pain  ceased.     Ice-bag  to  knee.     Morphin  hypodermically. 

August  7th:  Slept  two  hours  last  night.  No  pain.  Retention  of  urine.  Catheter. 
Urine  is  normal. 

August  8th:  Catheter  twice.  Ammoniacal  odor  of  urine;  alkaline  reaction  and  some 
pus  and  blood  by  microscope.  Dressed  the  knee.  No  swelling  or  redness.  Drainage- 
tubes  full  of  clots  of  blood.  Removed  by  passing  soft  carbolized  bougie  through  them. 
Fluid  injected  comes  through  slightly  bloody,  but  without  pus.  (This  fluid  is  equal  parts 
of  2.5  per  cent,  solution  carbolic  acid  and  water  that  has  been  boiled.)  Dressing  nearly 
painless.     To  take  camphor  and  opium  pills  and  infusion  of  triticum  repens. 

August  9th:  Slept  all  night.  Passed  urine,  with  pain  at  end  of  act.  Had  beef- tea  and 
toast. 

August  10th:  Dressed  knee.  Hardly  any  discharge  from  tubes.  Urinary  troubles 
continue.     Washed  out  bladder  with  solution  of  boric  acid. 

August  11th:  Some  pain  in  knee.     Urine  alkaline. 

August  nth:  Passed  urine  three  times  yesterday.  Slept  well.  Little  pain.  Appe- 
tite fair.     Dressed  the  knee. 

August  18th:  Dressing  renewed  again.     No  pain. 

August  20th:   Dressed.     Upper  drainage-tube  removed. 

August  26th:  Dressed.  By  moving  limb,  some  union  appears  to  have  taken  place 
between  the  bone  surfaces. 

August  28th:  Pulse,  96;  temperature,  103%°  F-  No  pain;  feels  well  in  spite  of  the 
fever. 

August  29th:  Dressed.     Solid  osseous  union.     Silver  wires  removed. 

August  31st:  A  small  abscess  has  formed  by  side  of  medial  end  of  upper  drainage- 
tube.     Incision  and  discharge  of  half  a  teaspoonful  of  thin,  slimy  pus. 

September  5th,  a.  m.:  Pulse,  112;  temperature,  104"  F.  Sensation  of  cold,  followed  by 
heat  this  morning.  Thirst.  Pain  in  left  side,  and  dyspnea.  Pain  is  in  region  of  ninth  to 
twelfth  ribs;  pressure  here  painful.  Physical  examination  gives  no  signs  of  inflammation 
of  lung  or  spleen.  Bowels  not  moved  for  forty-eight  hours.  Poultice  to  region  of  spleen. 
Quinin  and  wine  and  an  enema. 

September  6th,  A.M.:  Pulse,  120;  temperature,  102°  F.  Painless.  Anorexia.  Ob- 
stinate vomiting.  Carbolic  acid,  one  drop,  every  two  hours.  Champagne  and  ice. 
P.M.:  Pulse,  92;  temperature,  102.5°  F.     Vomiting  stopped.     Painless. 

September  7th:  Pulse,  74;  temperature,  99.5°  F.  Slept  well.  Vomited  only  once. 
Pain  nearly  gone.  Bowels  moved  twice  yesterday.  Feels  well,  except  uneasiness  in  ab- 
domen. 

September  8th:  No  pain  or  vomiting. 

September  12th:  Out  of  bed  on  crutches,  and  with  high  sole  on  shoe  of  sound  foot. 

September  loth:  A  fluctuating  swelling  on  external  side  knee,  around  outer  side  ham- 
string tendons.     Incision  and  escape  of  one  ounce  viscid  yellow  pus. 

September  27th:  In  and  about  this  abscess  and  adjoining  part  of  the  scar  are  found  soft, 
bluish-red  nodules  of  granulation  tissue,  surrounding  small  sinuses  that  continue  to  dis- 
charge a  little  slimy,  purulent  fluid;  they  show  no  tendency  to  healing.  Patient  anes- 
thetized and  sinuses  scraped  out  with  sharp  spoon;  also  the  wall  of  the  abscess — all  under 
the  spray. 

October  1st:  Wound  healing.  Patient  looks  a  little  pale.  Ordered  cod-liver  oil  and 
syrup  of  iodid  of  iron. 

October  9th:  On  the  inner  side  of  the  knee,  where  the  drainage-tubes  and  silver  wire 
found  exit,  are  some  bluish-red,  edematous  excrescences  of  tuberculous  granulations  secret- 
ing a  slimy  fluid.    These  are  cauterized  with  nitrate  of  silver. 
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October  ISth:  Patient  walking  about  all  day.  Can  walk  nnthout  crutches  or  cane.  The 
wound,  from  the  scraping  out  on  outer  side  of  the  knee,  all  closed  up. 

October  17th:  The  granulations  on  inner  side  knee  show  no  signs  of  healing,  in  spite  of 
repeated  cauterizations.     Patient  anesthetized,  and  the  tuberculous  granulations  removed 
by  gouge  and  sharp  spoon.     A  sinus  was  found  leading  along  up  and  above  the  scar  of  the 
primary  wound  3  cm.     Wall  of  the  sinus  scraped  out  and  drainage-tube  inserted. 
October  25th:  Opened  small  abscess  at  middle  of  original  semilunar  incision. 
November  1st:  The  small  wound  healing  rapidly. 

November  3d:  Opened  another  small  abscess  (size  of  hazel-nut)  in  the  interior  part  of 
scar.     Patient  walks  about  all  day  without  pain. 

In  January,  1880,  a  similar  small  abscess  formed  in  the  anterior  part  of  the  scar. 
In  February,  1880,  patient  left  hospital  and  began  work  as  cutter  in  glove  factory, 

being  able  to  be  about  constantly. 

In  April  a  small  superficial  abscess  again 
formed  on  the  outer  side  of  the  knee.  It  was 
opened  and  healed  in  eight  days. 

The  present  condition  is  as  follows: 
Solid  ankylosis  in  slightly  flexed  position. 
The  transverse  scar  irregidar  from  abscesses, 
ulcers,  and  their  removal.  Shortening  of  the 
extremity  Ij^  to  2  inches;  from  the  anterior- 
superior  spine  of  the  ilium  to  the  external  malle- 
olus, IJ^  inches,  and  to  the  internal  malleolus, 
2  inches,  shorter  than  opposite  limb.  Perfectly 
useful  limb;  can  stand  on  it  all  day  without 
pain.  No  trace  of  tuberculosis  apparent  in 
other  organs  of  the  body. 

A  speedy  osseous  union  is  the  most 
important  point.  This  secured,  a  final 
success  is  almost  certain.  In  our  case 
this  occurred  in  the  third  week,  and 
was  complete  in  twenty -four  days.  It 
occurred  as  rapidly  as  in  uncomplicated 
fractures  frequently.  It  was  a  perfect  instance  of  healing  by  first  inten- 
tion, and  may  be  considered  rare  in  its  rapidity. 

But  it  is  obvious  that  if  we  can  convert  an  excised  knee-joint  into  a 
subcutaneous  fracture  by  antiseptic  methods  scrupulously  carried  out 
and  immobilization,  we  may  make  a  rule  of  what  has  been  the  exception. 
It  might  be  objected  that  such  rapid  healing  would  not  occur  in  advanced 
years  as  in  youth,  as  it  is  known  that  the  danger  of  open  fractures  in- 
creases with  the  age.  But  Volkmann  has  shown,  by  100  cases  of  com- 
pound comminuted  fractures  treated  antiseptically,  that  such  recover  as 
well  and  as  rapidly  as  simple  fractures,  and  regardless  of  the  age  of  pa- 
tient. Formerly,  20  to  30  per  cent,  of  such  cases  were  lost  by  suppura- 
tion and  pyemia;  now  none  of  them  need  be,  provided  they  are  treated 
antiseptically  from  the  first.  In  excisions  of  the  knee-joint  we  have 
the  right  to  expect  as  good  results  under  the  Lister  treatment  as  in  these 
fractures — even  better,  as  the  wounds  in  the  excisions  are  not  for  one 
moment  out  of  the  antiseptic  atmosphere. 

As  to  danger  to  the  general  health  from  confinement  in  bed,  our 


Fig.  23. 


-Condition  of  knee  after  complete 
healing. 
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patient  was  out  of  bed  on  the  thirty-eighth  day.  Twice  this  length  of 
time  would  do  no  injury. 

The  only  accidental  complication  in  the  after-treatment  was  the 
cystitis,  and  that  was  probably  due  to  the  use  of  an  undisinfected  catheter 
to  draw  the  urine  during  the  early  retention  that  is  so  common  after  an 
operation. 

There  was  very  little  fever  early,  and  some  of  this  may  have  been  due 
to  the  cystitis.  It  was  not  until  after  the  bony  union  that  some  sudden 
rises  in  temperature  occurred.  These  were  due  to  the  formation  of  the 
small  acute  abscesses.  The  tuberculous  character  of  the  fungous 
arthritis  in  our  case  was  the  cause  of  the  only  troublesome  disturbance 
during  the  after-treatment,  namely,  the  formation  of  abscesses,  and 
these  were  neither  dangerous  nor  serious.  The  primary  incision  healed 
by  first  intention  entirely,  and  nowhere  reopened;  but  about  this  scar 
the  little  abscesses,  of  the  size  of  a  hazel-nut,  already  described,  formed, 
with  slimy,  clear  fluid  and  slimy,  viscid  pus.  This  process  is  due  to  ex- 
cessive formation  of  miliary  tubercles  in  edematous  adenoid  tissue,  thus 
breaking  down  in  fatty  degeneration,  making  small  tuberculous  vomicae, 
and  leaving  tuberculous  ulcers  with  little  or  no  tendency  to  heal.  This 
process  is  unaccompanied  by  fever  or  much  local  pain.  Sometimes  about 
such  tuberculous  foci  are  formed  small  abscesses  in  the  connective  tissue. 
One  such  formed  in  this  case  along  the  inner  hamstrings,  and  opened  on 
August  31st.  Another,  on  the  outer  side,  opened  September  15th. 
Such  abscesses  cause  slight  fever,  as  occurred  here.  They  may  close  up 
speedily  and  entirely,  or  partially,  and  leave  a  small  tuberculous  cavity. 
This,  as  well  as  the  bluish,  swollen,  tuberculous,  ulcerated,  or  broken- 
down  nodules,  resists  all  local  treatment.  The  only  effective  treatment  is 
entire  removal.  The  wound  will  heal  rapidly  and  with  a  permanent 
scar. 

The  cause  of  these  secondary  multiple  but  local  eruptions  of  miliary 
tubercles  is  obvious.  Particles  of  the  thickened  fibrous  capsule  of  the 
joint,  with  their  miliary  tubercles,  have  been  left  here  and  there,  and 
now  form  starting-points  for  other  tubercles  in  soft,  young,  adenomatous 
tissue.  A  careful  removal  of  all  the  capsule  is  the  only  way  to  prevent 
these  little  troubles  in  the  after-treatment.  This  tendency  of  tubercles 
to  grow  in  the  scar  should  be  a  warning  to  us  to  remove  all  traces  of  such 
formation  from  the  bone  if  deeper  local  foci  are  found  here. 

We  are  inclined  to  believe  that  those  who  hold  the  removal  of  all  the 
capsule  to  be  unnecessary  have  gathered  their  experience  from  cases  of 
white  swelling  or  chronic  inflammation  of  the  knee-joint,  with  few  or  no 
deposits  of  miliary  tubercle. 

Tuberculosis  of  elbow-joint.     Excision  by  Dr.  E.  W.  Lee,  Chicago. 

Primary  osteotuberculosis  of  the  head  of  the  radius.  Secondary  tuberculous  fungous 
arthritis  tending  to  ankylosis.  No  abscesses  or  sinuses.  Subperiosteal  excision.  Re- 
covery, vnth  joint  movable  and  useful.  Almost  complete  reformation  of  the  removed  osseous 
parts,  tciih  formation  of  new  joint. 

Mary  C.  B.,  aged  eight  years.     Had  whooping-cough  at  four,  scarlet  fever  at  seven. 
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and  measles  a  few  months  later.  Recovery  perfect.  No  tuberculous  history.  She  is  one 
of  niiie  children;  all  the  rest  healthy,  and  none  of  them  ever  have  had  scrofulous  disease. 

At  one  year  of  age  she  fell  down-stairs — only  five  or  six  steps.  Three  months  later  her 
mother  noticed  she  kept  the  right  elbow  flexed  at  an  angle  of  45  degrees;  it  was  somewhat 
stiff,  but  not  swollen.  The  arm  remained  in  this  condition  six  years.  No  pain  was  ex- 
perienced, and  no  attempt  was  made  to  move  the  joint.  Dr.  Lee  first  saw  the  child  when 
she  was  seven  years  old.  Then  the  joint  was  stiff,  the  member  was  carried  in  a  drooping 
manner,  as  though  it  was  a  useless  appendage.  There  was  considerable  atrophy  of  the 
muscles  of  the  whole  limb,  but  most,  of  the  extensors  of  the  forearm.  No  active  motion  was 
possible  of  the  elbow-joint;  neither  flexion  and  extension  nor  pronation  and  supination  of 
the  forearm.  By  forced  and  very  painful  passive  motion  the  forearm  could  be  flexed  10 
degrees. 

The  child  was  anesthetized  and  forcible  movement  of  the  joint  in  all  directions  made, 
to  break  up  adhesions.  The  arm  was  then  placed  in  a  flexible  splint  with  rubber  bands. 
Passive  motion  was  now  made  daily,  and  the  child  was  induced  to  lift  sand-bag  weights. 
In  three  months  she  had  motion  of  25  to  30  degrees.  Soon  thereafter  the  joint  became 
swollen  and  tender  and  passive  motion  had  to  be  discontinued.  The  joint  soon  became  as 
stiff  as  at  first. 

Passive  motion  was  resumed  on  two  occasions  later,  but  without  benefit.  Each 
attempt  was  followed  by  pain  and  swelling. 

Subperiosteal  excision  was  made  January  27,  1880,  at  the  patient's  home,  by  Dr.  Lee, 
assisted  by  Drs.  Fenger  and  Bridge.  The  patient  was  etherized,  and  Esmarch's  bandage 
applied.  Then,  under  the  spray,  a  longitudinal  incision  8  cm.  long  was  made  on  the  pos- 
terior side  of  the  joint,  dividing  the  tendon  of  the  triceps  longitudinally.  The  periosteum 
was  detached  by  a  strong  gouge,  thus  preserving  the  attachment  of  the  extensor  tendons 
to  the  periosteal  sac  of  the  olecranon. 

In  the  same  way  the  head  of  the  radius  and  the  cubital  epiphysis  of  the  humerus  were 
enucleated,  leaving  their  periosteal  covering  in  connection  with  the  overlying  soft  tissues. 
In  the  cavity  of  the  joint  were  a  few  drops  of  slimy,  grayish  pus.  The  articular  cartilages 
were  destroyed,  and  the  bones  presented  partly  rough,  denuded  surfaces,  partly  a  soft, 
reddish-gray  covering  consisting  of  fungous  granulations. 

The  olecranon  was  removed  entire,  also  the  head  of  the  radius.  Of  the  lower  end  of 
the  humerus,  2  cm.  in  length  was  sawed  off.  The  cut  surfaces  of  bone  were  healthy;  one 
small  artery  only  was  ligated,  and  that  with  catgut.  A  drainage-tube  was  inserted  the 
whole  length  of  the  wound,  which  was  closed  with  silk  sutures.  The  Lister  dressing  was 
applied,  and  the  arm  fixed  to  an  angular  splint.  Examination  of  the  excised  bone  showed 
that  the  head  of  the  radius  had  lost  its  cartilaginous  covering  on  the  articulating  surfaces, 
and  presented  several  small  cavities  or  excavations  2  to  3  mm.  deep,  and  the  same  in  diam- 
eter. The  walls  and  base  of  these  cavities  consisted  of  white,  hard,  and  smooth  osseous 
tissue,  with  no  fungous  granulations  on  the  surface.  The  shape  of  the  cavities  indicated 
that  probably  here  a  primary  osteotuberculosis  had  developed,  at  first  in  the  spongy 
portion  of  the  bone.  These  tuberculous  foci  had  enlarged  and  finally  reached  the  articular 
surface,  opened  into  the  cavity  of  the  joint,  and  caused  the  fungous  tuberculous  arthritis. 
The  osteotuberculosis  in  the  head  of  the  radius  has  come  to  an  end;  the  cheesy  matter  and 
the  lining  membrane  of  adenoid  tissue  and  miliary  tubercles  have  disappeared,  and  left  a 
clean  cavity  with  no  further  tendency  to  destruction  of  its  walls. 

The  articular  epiphysis  of  the  humerus  presented  a  different  stage  or  form  of  the  dis- 
ease. Here  we  find  the  secondary,  superficial,  diffuse  osteotuberculosis  or  tuberculous 
caries  destroying  the  bone  from  the  surface.  The  cartilages  were  all  gone,  and  the  articu- 
lar extremity  of  the  bone  was  altered  in  shape  and  reduced  in  size.  In  some  places  rough, 
bony  surfaces  were  present;  in  others  irregular  layers  of  reddish-gray,  fungous  granula- 
tions covering  the  bone.  The  tissue  was  so  friable  as  to  be  easily  removed  from  the  bone, 
which  presented  then  a  roughened  surface.     The  microscope  showed  these  granulations 
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to  be  adenoid  tissue  containing  spicules  of  bone  undergoing  absorption,  and  miliary  tu- 
bercles. The  articular  surface  of  the  olecranon  showed  the  same  morbid  conditions  as  the 
humerus. 

The  after-treatment  was  fortunate.  No  suppuration  occurred.  The  wound  healed 
by  first  intention.  Drainage-tubes  were  removed  in  two  weeks.  Dressings  were  renewed 
every  two  or  three  days.     In  three  weeks  the  wound  was  entirely  healed. 

After  four  days  passive  motion  was  commenced  with  the  screw  of  the  splint.  After 
ten  days  passive  motion  was  made  at  each  dressing,  the  splint  being  removed. 

After  four  weeks  the  splint  was  dispensed  with  and  active  motion  commenced.  Later, 
to  force  the  child  to  use  the  arm,  the  well  arm  was  tied  to  the  waist  and  kept  beneath  the 
clothing. 

She  now  has  a  very  useful  arm,  with  new-formed  joint.  There  is  90  degrees  of  mo- 
tion without  pain,  i.  e.,  flexion  and  extension.  She  uses  the  arm  for  everything,  and  the 
whole  day  long,  without  pain  or  fatigue. 

There  is  shortening  of  the  whole  extremity  by  about  3  cm.,  2  cm.  of  which  is  due  to 
shortening  of  the  humerus. 

In  examining  the  new-formed  joint  we  easily  feel  a  large,  new-formed  olecranon  and 
condyles  of  the  humerus,  the  external  the  largest. 

Pronation  and  supination  are  permitted  to  about  half  the  normal  extent,  viz.,  to  80 
and  90  degrees.  There  is  a  slightly  lessened  volume  of  muscle  of  the  whole  extremity, 
amounting  for  the  arm  to  three-quarters  of  an  inch  in  circumference,  and  for  the  forearm 
to  one-half  inch. 

The  favorable  course  and  result  of  the  ease,  absence  of  fever  and 
suppuration,  may  be  due  to  the  antiseptic  methods  used.  The  splendid 
result  as  to  mobility  of  joint  is  due,  of  course,  to  the  subperiosteal 
method  of  operating.  We  need  hardly  say  that  the  older  methods,  with 
destruction  of  periosteum,  are  never  to  be  employed  where  mobility  of 
joint  is  expected  afterward. 

Will  the  good  result  as  to  motion  of  this  joint  be  lasting? 

For  elbow-  and  shoulder-joints  we  know  the  results  may  be  good 
several  months  after  the  operation,  and  later  all  active  motion  be  lost 
either  from  ankylosis  due  to  relapse  of  the  fungous  arthritis,  or  by  relaxa- 
tion of  the  tendons  and  ligaments  of  the  newly  formed  joint,  the  latter 
producing  what  may  be  termed  a  loose  joint. 

Tuberculosis  of  hip-joint.     Excision  by  Dr.  E.  W.  Lee,  of  Chicago. 

The  case  is  communicated  to  illustrate  some  improvements  in  bandaging  and  dressing 
the  patient  after  this  operation,  and  because  the  tuberculous  character  of  the  disease  in 
this  case  has  brought  out  a  measure  of  importance  in  the  after-treatment. 

Tuberculous  fungous  arthritis;  caries;  morbus  coxarius  of  right  kip-joint  of  three 
years'  standing.  Large  anterior  abscess.  Excision  subperiosteal  by  external  longitudinal 
incision ;  the  abscess  emptied  and  scraped  out  from  the  incision.  Drainage  through  two 
openings.  Three  months  later  the  inclosed  abscess  again  laid  open  by  a  large  incision, 
and  its  entire  wall  of  tuberculous  tissue  scraped  out,  the  abscess  closing  entirely  in  eight  days 
thereafter.  The  leg  dressed  in  Sawyer's  modification  of  Hodgens'  splint.  The  dressings 
reapplied  as  often  as  required  by  means  of  Lee' s  frame  for  the  dressing  of  excisions  of  the  hip- 
joint. 

Sarah  Jane  B.,  aged  nine  and  one-half  years.  No  consumption,  cancer,  or  hip  disease 
in  family.  The  father's  parents  both  living.  Mother's  father  died  in  her  infancy  of  some 
disease  unknown;  her  mother  living.  The  patient  is  one  of  a  family  of  ten  children,  of 
13 
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which  five  are  living  and  healthy;  one  died  of  cramps,  one  of  teething,  one  of  diphtheria, 
and  one  was  still-bom.  No  scrofula  or  skin  disease  has  occurred  to  any  of  the  family. 
She  had  whooping-cough  and  varicella  at  five  years  of  age  and  measles  at  seven. 

The  hip  disease  began  February,  1877.  Eight  months  previously  she  had  slipped 
down  a  short  flight  of  stairs  (three  or  four),  but  complained  of  no  pain  afterward  and  was  not 
lame  for  six  months.  Then  symptoms  began.  She  was  taken  to  Dr.  Gunn,  who  recog- 
nized the  hip  disease  and  put  her  under  treatment  in  St.  Luke's  Hospital  and  afterward  at 
home.  The  treatment  was  by  splints  and  extension  by  weight  and  pulley  and  was  con- 
tinued two  months. 

She  improved,  could  walk  and  run  and  jump  without  appearance  of  lameness. 

in  the  winter  of  1878-79  she  fell  from  a  chair  upon  her  back  upon  the  floor.  She 
appeared  only  slightly  hurt,  but  rapidly  grew  lame.  Six  months  later  she  was  so  bad  she 
was  obliged  to  use  crutches.  Early  in  December,  1879,  the  mother  noticed  a  hard  swelling 
anterior  to  the  diseased  joint.  She  consulted  Dr.  Lee,  who  pronounced  it  an  abscess  origi- 
nating from  a  carious  hip-joint  and  advised  excision. 

Operation  by  Dr.  Lee  was  performed  December  24,  1879,  with  the  assistance  of  Drs. 
Fenger,  Isham,  Clarke,  Bridge,  and  McLennan.  At  the  time  of  operation  the  child  was 
poorly  nourished  and  had  hectic.  The  thoracic  and  abdominal  organs  were  normal. 
The  right  lower  limb  was  shortened  \}/2  inches,  adducted,  and  flexed.  Active  movements 
of  the  hip-joint  were  impossible  on  account  of  pain.  Under  the  influence  of  ether,  limited 
motion  was  possible,  but  no  distinct  crepitus  was  produced.  A  large  fluctuating  abscess 
was  felt,  reaching  from  the  anterior-superior  spine  of  the  ilium  down  to  the  upper  third  of 
the  femur  anteriorly. 

Under  the  carbolic  spray  a  longitudinal  incision  was  made  from  a  point  5  cm.  above, 
down  along  the  outside  of  the  trochanter  major,  5  cm.  The  periosteum  was  detached  from 
the  bone,  the  capsule  opened,  and  the  head  dislocated  from  the  acetabulum.  As  the  head 
of  the  bone  was  atrophied  from  superficial  caries  and  the  neck  presented  a  tuberculous 
cavity  (as  described  in  a  previous  paper,  where  it  is  shown  that  the  cavity  reached  down  to 
the  lesser  trochanter),  the  upper  extremity  of  the  femur  was  removed  just  below  the  lesser 
trochanter.  The  cut  surface  of  the  femur  was  here  healthy.  The  acetabulum  presented 
several  roughened  surfaces,  partly  covered  with  tuberculous  granulations.  These  were 
gouged  out  until  firm  osseous  substance  was  met  with.  The  anterior  abscess  was  opened 
through  the  wound,  and  its  wall  scraped  off  and  the  membrane  removed  in  pieces.  A 
counteropening  was  then  made  at  the  lower  extremity  of  the  abscess,  and  a  drainage-tube 
inserted  through  its  whole  length  and  fastened  with  sutures. 

The  acetabulum  was  washed  out  with  a  2.5  per  cent,  solution  of  carbolic  acid,  and  two 
drainage-tubes  inserted  and  fixed  to  the  respective  ends  of  the  incision  with  sutures,  when 
the  wound  was  closed  with  silk  sutures. 

A  perfect  Lister  dressing  was  applied,  over  which  was  placed  a  layer  of  carbolized 
oakum,  and  the  patient  was  placed  in  Sawyer's  splint. 

This  new  and  splendid  apparatus  for  dressing  excised  hip-joints,  combining  extension 
and  suspension  of  the  operated  extremity,  was  first  applied  in  the  summer  of  1879  in  Cook 
County  Hospital,  Chicago,  on  a  patient  operated  upon  by  Dr.  Fenger. 

We  here  give  drawings  of  the  instrument,  and  the  written  description  of  the  ap- 
paratus, as  prepared  by  Dr.  Sawyer  himself. 

The  splint  was  a  modification,  or  rather  an  extension,  of  the  well-known  Hodgens' 
anterior  splint,  employed  in  fractures  of  the  femur,  etc.  The  outlining  framework  was 
constructed  of  five-eighth-inch  iron,  while  the  cross-bars  arching  over  the  limb  and  body, 
as  hereafter  described,  were  of  three-eighth-inch  iron. 

The  five-eighth  iron  bar  constituting  the  main  framework  of  the  splint  commenced  at 
the  lower  border  of  the  axillary  space,  on  the  side  of  the  affected  limb,  and  was  extended 
downward  to  a  point  six  inches  below  the  foot,  being  molded  so  as  to  correspond,  with 
approximate  accuracy,  to  the  outline  of  the  body.     Below  the  foot  the  bar  made  a  square 
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turn,  extending  horizontally  inward  about  four  inches;  thence  turning  squarely  again  and 
running  up  the  inner  aspect  of  the  affected  limb  to  the  groin.  From  this  point  it  arched 
across  the  opposite  groin  in  an  oblique  direction,  corresponding  with  the  inguinal  fold,  and 
at  the  anterior-superior  spinous  process  of  the  opposite  ilium  took  another  and  final  turn, 
ascending  along  the  opposite  side  of  the  body  to  its  termination  at  the  lower  border  of  the 
axillary  space.  Arching  across  the  limb  and  body,  and  connecting  the  two  branches  or 
"legs"  of  this  framework,  were  five  cross-pieces 
at  the  following  points:  first,  at  the  upper  ex- 
tremity of  the  splint;  second,  extending  ob- 
liquely from  a  point  six  inches  below  the  upper 
extremity  on  the  affected  side  to  the  angle  of 
the  splint  corresponding  to  the  anterior-superior 
spinous  process  of  the  opposite  side;  third,  at  a 
point  corresponding  to  the  inner  and  lower  ex- 
tremity of  the  fixed  arch  across  the  opposite  groin;  fourth,  at  the  lower  third  of  the  thigh; 
and  fifth,  at  the  lower  third  of  the  leg.  Of  these  arches,  all  but  the  third  terminated  on 
either  side  in  a  hook  for  the  purpose  of  suspending  the  apparatus.  There  was  a  slight  bend 
in  the  splint  corresponding  to  the  knee-joint,  so  as  to  allow  of  limited  flexion,  and  another 
at  the  upper  end  of  the  femur,  where  it  was  bent  upward  at  an  angle  of  perhaps  20  degrees. 
This  apparatus  was  applied  after  the  manner  of  a  Hodgens'  splint.  Adhesive  straps 
were  applied  to  the  limb  as  high  up  as  the  lower  third  of  the  thigh,  being  secured  to  the 
limb  by  a  roller.     These  straps  were  attsiched  at  their  lower  extremities  to  a  "stirrup 


Fig.   24. — Showing  the  iron  frame  of  Sawyer's 
splint. 


Fig.  25. — Showing  the  splint  applied  on  the  excised  hip. 


block,"  which  was  in  turn  fixed  to  the  lower  end  of  the  splint  by  means  of  a  short  piece  of 
elastic  tubing. 

The  limb  and  body  were  supported  by  broad  strips  of  muslin  passing  underneath,  and 
secured  by  pins  on  either  side  to  the  framework  of  the  splint. 

The  apparatus  was  suspended  by  two  sets  of  cords  as  follows:  (1)  Four  converged  from 
the  four  lower  hooks  already  mentioned  to  a  point  some  distance  above  the  limb,  and  were 
attached  to  a  line  dropped  from  a  pulley  in  the  ceiling,  a  little  below  the  foot  of  the  bed, 
the  degree  of  obliquity  in  the  direction  of  this  line  varying  with  the  amount  of  extension 
desired.     (2)  Four  cords  converging  from  the  four  upper  hooks  to  a  point  a  few  inches 
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above  the  body  were  attached  to  a  line  dropped  directly  downward  from  the  ceiling,  a  set 
of  compound  pulleys  intervening  for  convenience  in  elevating  the  body.  For  convenience 
in  dressing  the  limb  a  block  was  removed  from  the  mattress  corresponding  to  the  location  of 
the  wound.     This  could  be  replaced  when  not  dressing. 

Dr.  Sawyer's  splint  proved  in  this  first  case — a  boy  of  seventeen  years  of  age — a  most 
excellent  and  convenient  help  in  the  after-treatment.  When  the  dressing  was  renewed, 
the  patient  hoisted  himself  with  the  upper  system  of  pulleys,  an  assistant  raising  the  limb 
by  the  lower  set  of  pulleys;  the  straps  covering  the  wound  were  removed  after  drawing 
the  block  in  the  mattress  and  the  wound  easily  gotten  at. 

An  important  point  in  the  after-treatment,  if  we  would  carry  out  all  the  details  of  the 
antiseptic  method,  is  this:  We  must  be  in  no  hurry,  but  must  have  ample  time  to  cleanse 


Fig.  26. — Lee's  frame  for  dressing  excisions  of  hip-joint. 


every  part  of  the  wound,  wash  out  the  tubes,  etc.,  without  fear  of  tiring  the  patient  or 
causing  him  to  get  nervous  or  suffer  pain.  Therefore  it  is  necessary  to  have  the  whole  body 
of  the  patient  easily  suspended  and  high  enough  to  enable  the  surgeon  to  get  free  access 
to  the  wound  from  below,  to  operate  the  atomizer,  and  to  change  the  bed-clothes.  To 
accomplish  this.  Dr.  Lee  devised  a  movable  suspension  frame  with  straps,  to  support  the 
patient  during  the  shifting  of  the  dressing. 

Fig.  26  shows  Lee's  frame  for  dressing  of  excisions  of  hip-joint.  It  consists  of  a  wooden 
frame,  6  feet  long,  23^  feet  wide,  with  cross-straps  4  inches  wide  and  4  inches  apart.  Each 
comer  has  a  strong  iron  hook  for  attaching  a  suspension  rope. 

The  center  of  each  of  the  end  pieces  bears  another  hook  for  fixing  the  end  of  the  rope 
after  the  apparatus  is  hoisted. 

The  mode  of  operating  is  as  follows:  The  patient  is  first  hoisted  in  Sawyer's  splint  5 
to  10  inches  above  the  bed.  Lee's  frame  is  placed  on  the  bed  beneath,  when  the  patient  is 
lowered  upon  it.  The  ropes  are  then  adjusted  to  the  frame,  and  this  is  raised  2  feet,  bear- 
ing patient.  Sawyer's  spUnt,  and  all,  and  fixed  in  this  position.  The  patient  has  a  pillow 
under  his  head  and  is  perfectly  comfortable. 
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The  bed  is  then  taken  away.  The  straps  in  Sawyer's  splint  covering  the  Lister  dress- 
ing are  unbuttoned  and  removed.  Next  the  straps  in  Lee's  frame  covering  the  wound  are 
removed.  The  antiseptic  dressing  is  then  accessible,  is  easily  removed,  and  the  woimd 
cleansed,  under  the  spray.  The  bed  is  refreshed  and  the  new  antiseptic  dressing  in  all  its 
layers  is  prepared  and  laid  upon  the  bed  in  the  proper  place,  when  the  bed  is  brought  under 
the  patient  and  he  is  let  down  upon  the  dressing,  the  application  of  which  is  completed  by 
bringing  around  the  body  the  ends  of  the  many-tailed  bandage  that  hold  the  dressing  firmly 
to  the  part. 

The  straps  of  the  splint  are  readjusted,  and  the  patient  hoisted  by  this  away  from  the 
wooden  frame,  which  is  now  removed,  and  the  patient  is  again  lowered  on  the  bed  and 
the  dressing  is  finished. 

The  description  of  this  dressing  and  the  apparatus  may  make  it  appear  complicated 
and  impractical.  But  if  you  could  see  the  dressing  made  upon  these  little  patients  and 
see  them,  as  we  often  have  seen  them,  laugh,  chatter,  and  make  fun  during  the  whole  of 
the  tedious  performance,  which  otherwise  must  be  tiresome  and  painful,  you  would  not 
entertain  such  an  opinion  of  it. 

The  splints  and  dressing  hitherto  in  use  for  the  after-treatment  of  excisions  of  the  hip- 
joint  can  none  of  them  be  used  when  a  perfect  Lister  dressing  is  to  be  made  without  the 
greatest  inconvenience.  The  plaster-of-Paris  bandages  of  the  Germans,  although  they 
may  be  combined  with  both  extension  and  suspension,  are  not  strong  enough,  when  suf- 
ficiently large  fenestrse  are  cut,  for  changing  the  dressings,  they  cannot  be  kept  clean,  and 
their  renewal  is  attended  with  great  inconvenience  and  discomfort  to  the  patient.  The 
best  apparatus  hitherto  used  is,  in  our  opinion,  Sayre's  wire  apparatus  or  splints.*  This 
combines  immobilization  and  extension.  It  does  not  permit  as  free  access  to  the  wound 
for  the  application  of  the  Lister  dressing  as  our  own  apparatus,  neither  can  it  be  kept  as 
clean;   furthermore,  it  is  much  more  expensive. 

Volkmann,  in  a  valuable  monograph  in  1873,t  made  the  following  remarks:  "I  do 
not  deny  that  the  invention  of  a,  so  to  speak,  mobile,  immovable  apparatus  for  dressing 
excised  hip-joints,  whereby  cleansing  the  wound,  defecation,  etc.,  can  be  accomplished 
without  moving  the  patient,  would  be  a  great  advantage." 

The  apparatus  already  described  has  the  following  advantages: 

1 .  It  permits  defecation,  dressing  the  wound,  changing  the  bed-clothes,  etc.,  without 
moving  the  patient;  it  lifts  the  patient  without  moving  him. 

2.  It  can  easily  be  kept  perfectly  clean. 

3.  It  is  inexpensive. 

We  regard  it  as  a  step  toward  the  accomplishment  of  the  desideratum  of  Volkmann. 

Course  of  the  After-treatment 
December  25th:  Pulse,  140;  temperature,  1025°  F. 
26th:       "      136;  "  102f°  " 

27th:       "      138;  "  103°     " 

28th:       "      130;  "  102l°  " 

29th:  Temperature,  101°  F. 
30th:  "  101°  " 

31st:  "  101°  " 

January  1st:  "  101° 

3d:  "  103°  " 

"  ith:  On  making  the  dressing  the  inferior  opening  into  the  abscess  is  com- 
pletely plugged  by  a  mass  of  tissue.  On  pulling  it  out  it  was  found  to  be  as  large  as  a  hen's 
egg,  and  consisted  of  tuberculo-adenoid  tissue  of  the  membrane  lining  the  abscess. 

*  Sayre's  Orthopedic  Surgery  and  Diseases  of  Joints,  New  York,  1879. 

t  "Die  Resectionen  der  Gelenke,"  Sammlung  klin.  Vortrage,  1873,  No.  51,  p.  306. 
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January  5th:  The  temperature  has  fallen  to  102°  F. 

Thereafter  the  temperature  steadily  fell,  and  the  case  progressed  favorably. 

In  two  and  one-half  months  the  hip  had  become  so  firm  that  the  child  could  be  moved 
in  any  way  without  pain.  The  Sawyer's  splint  was  then  dispensed  with,  and  ordinary 
extension  by  weight  and  pulleys  substituted. 

Three  weeks  later  the  child  had  an  attack  of  facial  erysipelas — the  patient  lived  in  a 
deep  basement,  and  something  of  an  epidemic  of  erysipelas  was  then  going  on.  Only  the 
head,  neck,  and  shoulders  were  involved,  and  the  attack  lasted  two  weeks. 

The  erysipelas  had  no  effect  on  the  wound.  During  its  course,  however,  the  pre- 
caution was  taken  to  dress  the  case  oftener,  viz.,  every  two  instead  of  every  four  days. 

After  convalescence  from  the  erysipelas  was  established  the  granulation  tissue  in  the 
lower  opening  of  the  abscess  broke  down  and  the  discharge  increased  in  quantity  and  con- 
tinued in  spite  of  antiseptic  precautions.  As,  the  granulation  tissue  of  the  now  almost 
closed  excision  wound  showed  symptoms  of  breaking  down,  it  was  deemed  advisable  to 
extirpate  the  walls  of  the  abscess. 

This  operation  was  made  March  30th  under  anesthesia.  The  abscess  was  freely  laid 
open,  and  was  found  to  communicate  by  a  sinus  with  the  excision  wound.  This  sinus 
extended  to  a  denuded  osseous  surface  above  the  upper  posterior  border  of  the  acetabulum 
on  the  iliac  bone.  The  upper  end  of  the  femur  and  the  acetabulum  were  united  and  sur- 
rounded by  a  firm  connective-tissue  mass  in  which  no  sinuses  or  traces  of  inflammation 
could  be  found. 

The  abscess  was  lined  with  a  grayish,  soft,  friable,  but  adherent  membrane,  1  to  3  mm. 
in  thickness,  with  smooth  surface  and  without  visible  miliary  tubercles.  This  mass  was 
entirely  scraped  off  down  to  healthy  fibrous  and  muscular  tissue.  The  denuded  osseous 
surface  was  also  scraped  out.  The  hemorrhage  was  insignificant.  Two  drainage-tubes 
were  inserted,  one  along  the  whole  length  of  the  abscess,  the  other  reaching  to  the  denuded 
bone,  and  being  brought  out  through  the  old  excision  opening.  Microscopic  examination 
showed  the  excised  membrane  to  consist  of  adenoid  tissue  and  thousands  of  miliary  tu- 
bercles. 

April  1st:  The  Lister  dressing  was  reapplied  and  no  pus  flowed  from  the  abscess. 

April  3d:  Some  pus  came  out  of  the  upper  posterior  drainage-tube.  In  one  week  the 
tube  was  removed  from  the  abscess,  and  in  three  days  the  sinus  left  by  the  tube  had  closed. 

Two  days  later  the  second  tube  was  removed,  and  now  a  little  sinus  is  left  leading  to 
the  denuded  bone. 

The  second  point  to  which  we  wish  to  call  special  attention  in  the 
treatment  of  this  case  is  the  careful  removal  of  the  tuberculous  lining  of 
the  abscess. 

As  Volkmann  has  advised,  these  abscesses  should  be  laid  open 
throughout  their  whole  length.  If  in  our  case  this  had  been  done  at  the 
first  operation,  probably  its  repetition  would  not  have  been  called  for. 
We  feared  at  first  to  make  this  thorough  operation  on  account  of  the 
large  external  wound  it  required,  and  so  our  first  scraping  out  was  not 
effectual. 

As  experience  has  shown  that  the  external  wound,  independently 
of  its  size,  as  well  as  the  wall  of  the  abscess,  closes  by  first  intention  when 
the  tuberculous  matter  is  all  removed  and  the  operation  is  done  anti- 
septically,  we  need  not  fear  to  make  free  and  large  incisions. 

Such  an  operation  as  this  is  the  only  means  we  have  of  closing  tuber- 
culous abscesses  and  of  saving  our  patients  from  the  dangers  incident  to 
exhausting  suppuration,  and  in  time  amyloid  degeneration  of  kidneys, 
spleen,  and  liver,  and  from  general  tuberculous  infection. 
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The  main  object  in  writing  this  paper  and  reporting  these  cases  is 
to  contribute  our  mite  toward  rescuing  this  operation  from  the  doubtful 
position  it  occupies  as  a  remedial  measure  and  placing  it  in  the  position 
it  merits. 

Most  authors  in  writing  on  this  subject  mention  the  operation  as  one 
that  may  be  done  under  certain  circumstances,  and  admit  that  lives  possi- 
bly have  been  saved  by  it  that  otherwise  would  have  been  lost.  To  Trous- 
seau belongs  the  credit  of  reviving  and,  in  France,  popularizing  the  opera- 
tion. His  unfailing  faith  through  a  series  of  years  and  the  magnificent 
success  attending  his  efforts  are  worthy  of  emulation  for  all  time.  It 
may  be  said  that  in  his  enthusiastic  advocacy  of  it  he  resorted  to  the 
operation  in  many  cases  that  would  otherwise  have  recovered,  and  hence 
his  large  average  of  successes.  Admitting  this,  it  proves  that  the  dangers 
following  the  operation  are  not  so  grave  as  had  been  supposed,  and  also 
that  the  earlier  it  is  resorted  to,  the  greater  the  chance  of  a  successful 
issue.  Vogel,  in  his  work  on  Diseases  of  Children,  says,  in  the  article  on 
Croup  (chapter  iv,  p.  259) :  "I  have  never  yet  seen  a  child  recover  from 
the  genuine  fibrinous  croup,  but  from  the  diphtheric  form,  three  children 
out  of  twenty  or  twenty -five  have  recovered."  Further  on  (p.  267),  in 
speaking  of  tracheotomy  as  a  remedial  measure,  he  says :  "  Let  us  assume 
that  all  the  children  operated  on  had  genuine  croup,  the  rate  of  recoveries 
(22  per  cent.)  is,  nevertheless,  an  extremely  unfavorable  one,  and  es- 
pecially since  the  greater  portion  of  the  children  operated  on  suffered 
from  the  milder  diphtheric  forms."  He  also  says  that  he  neither  advo- 
cates nor  opposes  the  operation  when  proposed  by  other  physicians. 

Barclay,  in  his  article  in  Holmes'  Surgery  on  Croup  and  Diphtheria, 
says:  "English  medical  men  seem  now  very  generally  to  incHne  to  the 
opinion  that  the  operation,  if  not  to  be  recommended,  is  at  least  justifi- 
able, as  it  does  not  materially  increase  the  risk  of  a  fatal  issue,  and  un- 
questionably in  some  cases  offers  the  only  chance  of  recovery,  but  to  be 
successful  it  must  be  performed  at  an  early  period  of  the  attack.  (The 
italics  are  ours.)  Dr.  E.  H.  Bennett,  of  Dubhn,  Ireland,  says,t  in  relat- 
ing a  case  where  he  had  operated,  "  I  make  no  apology  for  bringing  for- 
ward this  case,  because  most  of  the  members  know  that  tracheotomy  for 
croup  is  rarely  performed  in  Dublin,  in  consequence  of  the  objections  to 
the  operation  put  forward  by  the  late  Mr.  Porter,  and  the  result  of  his 

*  Chicago  Med.  Jour,  and  Examiner,  1880,  vol.  xli,  p.  337. 
t  Dublin  Journal  of  Medical  Science,  1880,  3  s.,  vol.  Ixix,  p.  250. 
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strong  objections  to  it  has  been  that  very  few  of  us  have  had  any  ex- 
perience of  the  operation."  After  alluding  to  Mr.  Spence's  experience, 
"ninety-five  cases,  recoveries  one  in  three,"  he  concludes:  "Even  with 
this  condition  of  affairs  I  think  we  should  set  aside  the  opinion  of  Mr. 
Porter  and  hold  the  operation  to  be  admissible." 

French  surgeons,  as  a  rule,  favor  the  operation,  and  in  consequence 
of  its  timely  performance  have  a  high  average  of  successful  cases.  In 
America  the  operation  was  not  much  in  vogue  until  the  last  decade. 
Meigs  and  Pepper,  in  1870,  in  Philadelphia,  consistently  advocated  the 
performance  of  the  operation  in  suitable  cases,  and  in  the  eastern  cities 
it  is  now  being  practised  with  a  steadily  increasing  average  of  successful 
cases.  Coming  near  home,  we  have  in  this  State  many  earnest  disciples 
of  Trousseau,  and,  judging  from  the  success  of  their  efforts,  not  unworthy 
ones  either. 

Dr.  H.  Z.  Gill,  of  Jersey ville.  111.,  in  his  report  to  the  State  Medical 
Society,  gives  a  very  elaborate  exposition  of  the  standing  of  the  operation 
in  our  midst;  he  earnestly  and  consistently  pushes  its  claim  to  recogni- 
tion, and  very  pertinently  remarks  that  out  of  the  200  or  so  deaths  from 
croup  and  diphtheria  in  the  city  of  Chicago,  between  40  and  50  might 
have  been  saved  had  the  operation  been  resorted  to.  Drs.  Bogue, 
Johnson,  Andrews,  and  others  of  Chicago  have  been  operating  for  several 
years,  and,  considering  the  desperate  character  of  the  cases,  with  a  high 
average  of  successful  results.  In  the  concluding  portion  of  Dr.  Gill's 
report  he  gives  the  opinion  of  some  medical  men  in  the  State  regarding 
the  operation.  One  gentleman  says  he  regards  it  as  an  unphilosophic, 
irrational  remedy,  the  results  not  justifying  its  performance.  Another 
says  a  congress  of  physicians  could  not  persuade  him  to  operate  in  diph- 
theria, but  in  croup  he  is  always  ready  to  be  up  and  at  it. 

From  this  it  will  be  seen  that  professional  opinion  is  by  no  means  a 
unit  on  the  merits  of  the  operation.  The  only  way  to  settle  the  question 
is  by  practical  experience.  The  man  who  condemns  the  operation  and 
denies  the  patient  the  chance  afforded  by  its  performance  assumes  a 
far  greater  responsibility  than  he  who  operates  on  every  available  op- 
portunity and  conscientiously  carries  out  the  after-treatment.  We 
take  the  ground  that,  as  medical  men,  when  all  medical  means  have 
failed,  we  have  no  right  to  deny  the  little  sufferer  the  last  chance  for  its 
life,  and,  furthermore,  that  the  parents  have  no  moral  right  to  do  this 
either.  In  an  experience  extending  over  a  number  of  years  we  can  say 
that  in  no  case  where  the  operation  has  been  advised  and  the  advice  re- 
jected— and  they  have  been  many — has  the  child  recovered.  We  trust 
the  time  is  not  far  distant  when  the  medical  attendant  will  be  as  ready 
to  perform  tracheotomy  as  a  life-measure  as  he  now  is  to  adjust  the  ob- 
stetric forceps  on  an  impacted  head. 

Within  the  past  nine  months  we  having  been  treating  these  cases 
(croup  and  diphtheria)  by  a  continuous  spray  of  chlorate  of  potash  solu- 
tion with  1  per  cent,  of  carbolic  acid,  also  lime-water  carbolized  to  the 
same  degree,  and  the  success  which  has  attended  our  efforts  rather  com- 
pUcates  than  otherwise  our  selection  of  cases  for  operation. 
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Out  of  a  series  of  between  30  and  40  cases  of  all  forms  there  have  been 
no  fewer  than  8  recoveries  where  the  larynx  was  involved,  and  which 
might  under  ordinary  circumstances  be  considered  suitable  cases  for  op- 
eration. We  do  not  claim  that  the  treatment  is  new,  but  we  do  claim 
that  it  is  more  effectually  carried  out  by  means  of  large  atomizers,  so  that 
the  atmosphere  of  the  apartment  can  be  thoroughly  saturated  with  the 
spray,  and  the  little  patient  need  not  be  alarmed  by  the  proximity  of  the 
apparatus.  The  atomizer  may  best  be  placed  in  the  center  of  the  room, 
several  feet  away  from  the  patient.  After  a  careful  trial  of  the  various 
remedies  used  in  the  form  of  spray,  we  have  come  to  the  conclusion  that 
lime-water  with  1  per  cent,  of  carbolic  acid  and  4  per  cent,  of  glycerin 
possesses  more  solvent  power  over  the  membrane  than  any  other.  The 
grand  question  to  be  decided  is  when  to  operate.  If  we  operate  early, 
we  have  the  satisfaction  of  saving  a  larger  percentage  of  cases,  but  feeling  - 
doubtful  if  some  of  these  would  not  have  recovered  without  surgical 
interference.  If  we  operate  late,  we  know  by  experience  the  rate  of 
mortality  rises  to  a  discouraging  height.  So  the  first  question  that 
naturally  arises  is :  Does  the  operation  'per  se  jeopardize  the  patient's  life? 
We  think  to  a  slight  extent  it  does. 

As  regards  the  actual  performance  of  the  operation,  from  our  ex- 
perience we  are  of  the  opinion,  if  due  care  be  taken,  the  chances  of  mishap 
are  so  trifling  as  to  cut  but  a  small  figure  in  the  case.  This  may  smack 
of  temerity  when  we  consider  that  Gross — that  surgical  veteran — says 
that  he  knows  of  no  operation  he  approaches  with  greater  dread  than 
that  of  tracheotomy  when  the  subject  is  a  child  with  a  short,  fat  neck. 
There  is  a  dissimilarity  in  the  difiiculties  attending  this  procedure  which 
does  not  attend  any  other  operation  that  we  have  been  accustomed  to 
perform.  In  Case  15,  which  was  the  child  with  the  fat  neck, — and  a 
truly  difficult  operation  it  proved, — it  seemed  as  if  we  never  would 
reach  the  trachea;  yet  in  Case  16  the  patient,  about  the  same  age  and 
fully  as  robust,  the  trachea  was  exposed  by  a  few  strokes  of  the  scalpel, 
and  the  operation  completed  with  the  utmost  facility. 

The  actual  danger  attending  the  operation  commences  at  its  comple- 
tion. The  presence  of  the  tube  and  the  direct  entrance  of  air  into  the 
bronchi  no  doubt  have  an  influence  in  producing  those  pulmonary  com- 
plications which  so  often  prove  fatal,  but  their  influence  must  not  be 
overestimated,  as  in  many  cases  these  complications  are  in  existence  be- 
fore the  operation  has  been  attempted,  the  cause  being  the  prolonged 
stridulous  breathing,  the  operation  not  being  resorted  to  in  time. 

We  will  not  stop  now  to  describe  the  operation  and  the  danger  at- 
tending it,  which  may  be  seen  in  any  text-book  on  surgery.  We  may  re- 
mark, however,  en  passant,  that  in  opening  the  trachea  we  insert  two 
tenacula,  one  each  side  of  the  site  of  incision.  By  this  means  we  not 
only  steady  and  lift  the  trachea,  but  by  diverging  the  instrument  at  the 
point  of  insertion  we  make  the  opening  wide  enough  to  admit  the  tube 
without  difficulty.  A  very  excellent  device  is  to  pass  through  the  outer 
tube  a  closely  fitting,  soft-rubber  catheter,  so  that  its  point  just  projects 
beyond  the  end  of  the  tube;  the  rubber  being  pointed,  soft,  and  pHable, 
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readily  pushes  its  way  into  the  trachea  without  injuring  the  tissues.  As 
regards  the  many  instruments  which  have  been  devised  for  executing 
this  manoeuver,  we  would  not  recommend  any  one  to  attempt  the  opera- 
tion until  he  can  dispense  with  their  aid. 

Martin,  of  Boston,  has  operated,  dispensing  with  the  tube  entirely. 
He  cut  down  on  the  trachea  in  the  usual  manner,  and  by  means  of  silk 
thread  or  silver  wire  passed  through  the  trachea  at  the  edges  of  the  in- 
cision he  holds  them  apart.  Another  plan  is  to  make  a  circular  flap  in 
the  trachea  and  have  it  held  back.  These  modifications  we  have  not  yet 
tried,  but,  considering  that  the  presence  of  a  silver  or  rubber  tube  in  the 
wind-pipe  must  be  a  source  of  irritation,  they  are  deserving  of  a  fair  trial. 
Dr.  Martin  has  had  good  success. 

We  now  treat  all  cases  of  croup  and  diphtheria,  whether  there  be 
•  laryngeal  implication  or  not,  by  the  continuous  spray  of  lime-water  with 
glycerin  and  carbolic  acid,  in  the  proportions  before  mentioned. 

We  must  digress  somewhat  in  order  to  consider  the  subject  from  a 
pathologic  point  of  view.  It  is  now  beyond  doubt  that  a  sphero-bac- 
terium — the  so-called  micrococcus  diphthericus — is  constantly  found  in 
the  membrane  of  diphtheria  and  croup.  Whether  this  minute  organism 
is  the  product  or  bearer  of  diphtheric  poison,  or  is  only  an  unessential 
concomitant,  finding  the  diphtheric  infiltrated  tissue  the  proper  soil  to 
thrive  in,  we  do  not  know. 

Our  knowledge  about  the  character  of  the  poison  in  contagious  and 
miasmatic  disorders  is  yet  so  defective  that  rational  therapeutics,  based 
on  anything  but  the  blind  a  posteriori  experience  of  olden  times  in  most 
of  these  diseases,  has  hitherto  been  an  impossibility.  Even  if  the  micro- 
coccus be  no  essential  element  of  the  diphtheric  poison,  it  is  an  element, 
and  the  only  one  the  presence  of  which  we  are  sure  of.  It  is  rational, 
therefore,  that  we  take  this  as  a  hint  to  a  rational  treatment,  especially 
as  most  of  the  measures  heretofore  proposed  have  been  abandoned  be- 
cause, after  fair  trial,  they  have  proved  to  be  useless.  The  first  remedy 
to  choose,  of  course,  is  some  substance  that  will  destroy  the  life  and 
development  of  these  micro-organisms — i.  e.,  antibacteric  remedies. 
As  to  the  point  of  application  of  these  remedies,  it  is  natural  to  apply 
them  to  the  air-passages,  as  these  parts  are  not  only  the  main  seat  of  the 
local  disturbance  of  the  disease,  but  most  likely  the  parts  through  which 
the  poison  invades  the  body. 

The  inhalation  of  atomized  fluid,  as  was  said  before,  is  nothing  new, 
but  we  believe  most  of  the  older  instruments  were  inefiicient,  and  that 
antiseptic  solutions  for  atomizing  have  not  been  used  with  the  con- 
stancy and  faithfulness  they  deserve. 

Cases  11  and  12  (Lee's)  are  fair  examples  in  support  of  the  treatment. 
Case  13  at  first  improved,  but  subsequently  suffered  a  relapse.  The 
chances  for  recovery  would  have  been  much  better  had  the  operation 
been  resorted  to  at  the  first  symptom  of  relapse.  Cases  16  and  17  had 
been  treated  with  the  spray  for  several  days  before  operation,  and  the 
condition  of  the  membrane  and  the  ease  with  which  it  was  expelled 
speak  volumes  in  favor  of  the  treatment,  as  it  must  be  recollected  that 
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these  were  cases  of  genuine  diphtheria,  where  hitherto  operative  inter- 
ference has  been  regarded  as  utterly  futile.  Where  the  evidences  of 
blood  poison  are  well  marked,  the  laryngeal  involvement  and  septic  in- 
fluence progressing  pari  'passu,  it  is  folly  to  suppose  an  operation  could 
be  of  any  benefit;  where  the  characteristic  listlessness  is  present,  there 
is  not  the  acute  suffering  for  want  of  sufficient  oxygen  that  exists  in 
cases  where  the  obstruction  exists  without  the  septic  influence  pre- 
dominating; so  it  may  be  summed  up  that  by  the  employment  of  anti- 
septic remedies,  with  the  timely  performance  of  tracheotomy  in  suitable 
cases,  we  give  the  patient  a  double  chance.  The  antiseptic  treatment 
per  se  is,  no  doubt,  a  powerful  agent  in  our  hands  in  battling  with  this 
dread  disease,  and  in  a  certain  number  of  desperate  cases  has  proved  an 
efficient  remedy,  but,  as  we  understand  it,  we  would  not  feel  justified  in 
trusting  to  it  alone  in  cases  grave  enough  to  suggest  operative  inter- 
ference. 

With  a  view  of  testing  the  correctness  of  this  theory,  we  would  recom- 
mend a  faithful  and  efficient  application  of  the  remedy,  the  patient  hav- 
ing been  placed  under  the  spray,  the  internal  medication  consisting  of 
quinin  and  alcohol  in  large  and  frequently  repeated  doses.  And  here 
we  must  again  digress  to  protest  against  the  employment  of  any  de- 
pressing agent  in  treating  these  diseases.  We  are  convinced  that  it  is  a 
septic  poison  generated  in  a  congenial  soil,  and  consequently  must  regard 
the  use  of  emetics,  escharotics,  arterial  sedatives,  etc.,  as  unphilosophic 
and  irrational. 

If  under  the  spray  and  internal  stimulation  the  improvements  be  not 
steady  and  progressive,  operative  interference  should  be  immediately 
resorted  to,  provided  the  nervous  system  be  not  overwhelmed  by  the 
septic  poison.  Every  hour's  delay  enhances  the  danger,  so  quickly  and 
surely  the  dreaded  pulmonary  complications  are  added  to  the  previous 
difficulty.  In  Dr.  E.  H,  Bennett's  case,  an  examination  made  between 
ten  and  eleven  o'clock  in  the  forenoon  failed  to  reveal  any  complication 
in  the  chest,  yet  in  the  evening  there  was  a  well-defined  pneumonia,  and 
at  the  time  of  the  child's  death — one  o'clock  the  next  day — the  greater 
part  of  the  lung  had  become  absolutely  solid.  Remove  the  tube  as  early 
as  possible  (we  commence  on  the  fourth  day) — if  only  for  an  hour  it  can 
be  dispensed  with  a  point  is  gained;  next  trial  the  child  can  breathe 
without  its  assistance  for  a  longer  period,  and  so  on.  The  presence  of  the 
tube  is  a  constant  menace,  and  this  fact  should  not  be  lost  sight  of. 

In  Case  16  (Lee's)  the  child  had  pneumonia  when  operated  on,  and 
it  was  particularly  desirable  that  the  tube  should  be  dispensed  with  as 
quickly  as  possible.  At  the  end  of  the  fourth  day  Dr.  Lee  removed  it, 
and  remained  with  the  child  for  ten  hours.  Though  at  first  the  breathing 
was  quite  difficult,  he  refrained  from  reintroducing  the  tube,  preferring 
to  wait  until  it  grew  absolutely  imperative.  In  a  couple  of  hours  the 
parts  appeared  to  accommodate  themselves  to  the  altered  condition,  so 
that  in  twelve  hours  there  was  no  further  danger  from  that  quarter. 

M.  Cairn,  in  the  St.  Louis  Courier  of  Medicine,  in  reviewing  the  causes 
which  may  constitute  an  obstacle  to  the  removal  of  the  cannula,  men- 
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tions  prominently  two  varieties  of  tracheal 
constriction.  The  first  variety,  although 
rare,  has,  however,  been  demonstrated 
in  a  certain  number  of  cases.  It  arises 
through  the  presence  of  fleshy  growths 
springing  from  the  wound,  especially 
through  those  deeply  seated  upon  the 
borders  of  the  tracheal  incision,  and  which 
grow  in  the  midst  of  a  cicatricial  tissue 
projecting  into  the  air-passages  after  the 
closure  of  the  cutaneous  wound.  The 
second  variety,  up  to  the  present  time, 
has  not  been  described  at  all. 

A  tracheotomized  child  was  seized 
with  a  fit  of  suffocation  just  as  the  phy- 
sician was  attempting  to  effect  a  perma- 
nent removal  of  the  cannula.  Examin- 
ing the  depths  of  the  tracheal  wound, 
he  perceived  a  reddish  prominence  in 
the  interior  of  the  trachea,  which  was 
taken  for  fleshy  vegetation  of  the  poste- 
rior wall.  The  child  died  in  a  fit  of  suf- 
focation. Professor  Guyon  recognized, 
upon  the  postmortem  specimen  sent  him, 
that  the  projection  regarded  during  life 
as  vegetation  was  formed  by  the  poste- 
rior wall  of  the  trachea  itself,  which  was 
folded  longitudinally  in  its  entire  thick- 
ness. This  folding  was  itself  due  to  the 
approximation  of  the  posterior  extremi- 
ties of  the  tracheal  rings,  separated  ante- 
riorly for  the  introduction  of  the  cannula. 

M.  Currie,  experimenting  with  the  view 
of  discovering  the  conditions  of  the  pro- 
duction of  this  protrusion,  concluded  that 
this  particular  variety  of  constriction, 
which  hitherto  had  not  been  pointed  out, 
ought  to  be,  nevertheless,  rather  frequent 
among  children.  It  occurs  after  the  intro- 
duction of  the  cannula,  and  the  more 
readily  according  as  the  membranous  span 
which  lies  between  the  posterior  extremi- 
ties of  the  rings  is  large.  It  affects  chiefly 
flrst  the  three  rings  of  the  trachea.  The 
projection  which  results  produces  a  tra- 
cheal constriction  that  may  persist  and 
prove  a  permanent  obstacle  to  the  re- 
moval of  the  cannula. 


THE  ENDOSCOPE   IN  THE  LOCAL  TREATMENT 

OF  CHRONIC  GONORRHEA  OR  GLEET  AND 

GONORRHEAL  RHEUMATISM* 


WITH    A.    HINDE 


I.    The  Endoscope 

It  was  in  the  first  quarter  of  the  present  century  that  the  experiment 
was  first  made  to  render  visible  the  urethral  canal  from  its  meatus  to  the 
bladder — by  Barini,  in  Frankfort,  in  1806;  Fisher,  in  Boston,  in  1824; 
Segalas,  in  Paris,  in  1826;  and  Hacken,  in  Riga.  These  experimenters 
failed  to  attract  professional  attention. 

To  Desormeaux,  after  years  of  arduous  toil  in  this  field  of  investiga- 
tion, we  owe  the  credit  of  successful  accomplishment.  In  1852  he  ex- 
hibited his  endoscope  in  the  French  Academy.  In  1865  he  published  his 
valuable  monographf  on  this  subject,  in  which  he  advanced  a  series  of 
facts  and  original  observations  which  have  opened  up  a  new  path  in  the 
diagnosis  and  treatment  of  urethral  diseases. 

Desormeaux's  instrument  is  too  well  known  to  need  description  here, 
therefore  we  shall  mention  only  a  few  details,  showing  some  defects  in 
his  original  instrument.  Desormeaux's  lamp  gave  insufficient  light,  and 
on  this  account  Bruns  used  the  calcium  light,  and  Dr.  Andrews,  of  Chi- 
cago, the  magnesium  light.  These  modifications  were  too  complicated 
and  hence  were  not  generally  used.  At  the  present  time  kerosene  or 
kerosene  and  camphor  forms  the  burning  material  for  the  lamp.  Desor- 
meaux's lamp  is  connected  with  a  tube  containing  a  reflector  and  tele- 
scope; to  the  end  of  the  latter  are  connected  the  urethral  tubes.  Desor- 
meaux's instrument  is  too  costly — one  hundred  and  fifty  francs  (twenty- 
five  to  thirty  dollars)  and  also  too  complicated  for  general  use,  and  conse- 
quently simplified  instruments  have  been  invented  by  Warwick^  and 
Wales,  §  but  their  instruments  have  not  come  into  general  use,  and  Fiir- 
stenheim  pronounces  them  inefficient. 

After  several  years  of  experimentation  with  a  view  of  simplifying  the 
endoscope  I  decided  upon  the  use  of  the  following  instrument: 

1.  For  the  lamp,  a  circular  wick;   ordinary  kerosene  is  all  sufficient. 

2.  A  common  laryngoscopic  reflector  is  also  needed,  but  if  sunlight 
can  be  obtained,  a  plain  reflector  will  best  answer  our  purpose. 

*  Chicago  Med.  Review,  1880,  vol.  ii,  p.  536. 

t  De  I'endoscope  et  de  ses  applications  au  diagnostic  et  au  traitement  des  affections 
de  I'urethre  et  de  la  vessie,  Paris,  1865. 
t  Brit.  Med.  Jour.,  1867,  vol.  ii,  p.  124. 
§  Virchow's  Jahresbericht,  1868,  vol.  ii,  p.  180. 
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3.  The  tube  for  the  urethra,  as  shown  in  Fig.  27,  is  funnel  shaped  at 
the  outer  end,  and  throughout  the  remainder  of  its  extent  is  cyhndric, 
of  one  diameter,  and  is  provided  with  a  movable  plug,  a,  to  facilitate  its 
introduction  within  the  urethra. 

The  material  of  which  it  is  formed  is  pure  silver,  and  the  interior  of 
the  tube  is  carefully  polished  longitudinally,  instead  of  being  blackened, 
as  in  Desormeaux's  instrument,  so  as  to  utilize  the  entire  light  thrown 
into  the  expanded  outer  extremity.  The  tube  is  6  to  7  mm.  in  diameter, 
and  13  to  18  cm.  in  length,  the  latter  length  being  sufficient  to  explore 
the  vesical  neck. 

4.  The  applicator,  as  shown  in  Fig.  28,  consists  of  a  cylindric  gold 
receptacle,  at  one  end  attached  to  a  silver  or  copper  wire,  terminating 
at  the  opposite  end  in  a  handle.  The  diameter  of  the  wire  is  13^  mm., 
and  the  length  of  the  entire  instrument  24  cm.  In  the  golden  cylinder, 
c,  we  embed  a  pencil  of  sulphate  of  copper.  The  impure  variety  of  the 
latter  is  to  be  preferred  because  of  its  less  friable  nature,  or  we  may  use  a 


Fig.  28. 


pencil  of  diluted  nitrate  of  silver.  The  embedding  substance  is  shellac, 
which  is  first  melted  in  the  cylinder,  before  the  insertion  of  the  caustic 
pencil. 

The  cotton  and  brush  holder,  which  is  made  of  copper  wire,  has  a 
similar  handle,  and  is  of  the  same  length  as  the  foregoing  applicator; 
it  is  split  at  the  inner  end,  a,  forceps-like,  and  has  a  ring  attachment,  h, 
to  fasten  whatever  material  is  desired  to  swab  out  the  urethra.  A 
piece  of  sponge  or  cotton  is  generally  used  to  clean  away  the  mucus,  etc. 
To  complete  our  armamentarium,  Desormeaux's  probe  may  be  added  to 
our  list. 

If  it  be  possible,  by  means  of  the  foregoing  instrument,  to  get  as 
good  a  view  of  the  posterior  portion  of  the  urethra  as  we  could  by  means 
of  Desormeaux's  endoscope,  as  we  claim  we  can,  then  this  method  has 
the  following  advantages  over  his: 

(a)  It  is  less  costly,  for  the  lamp  and  mirror  are  the  same  as  those 
used  for  the  larynx  and  ear,  etc.     Therefore  the  only  outlay  will  consist 
in  the  cost  of  the  tube  and  other  instruments. 
14 
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(6)  It  is  easier  to  introduce  the  applicator,  etc.,  through  our  funnel- 
shaped  tube  than  through  the  linear  opening  on  the  under  surface  of 
Desormeaux's  tubes. 

II.     Chronic  Gonorrhea  or  Gleet 

There  is  no  doubt  that  endoscopy  has  advanced  the  diagnosis  and 
treatment  of  this  disease  considerably,  and  most  of  the  modern  authors 
on  this  subject  are  agreed  upon  this  point. 

As  bearing  upon  this  matter  we  ask  permission  to  quote  from  a  few 
of  the  most  prominent  writers :  Cruise,  of  Dublin,  says :  "  I  dare  to  hope 
that  the  endoscope  in  the  future  will  produce  as  complete  a  revolution 
in  our  knowledge  of  many  obscure  diseases  of  the  urethra  as  stethoscopy 
in  its  period  has  done  for  the  diseases  of  the  heart  and  lungs."* 

Flirstenheim,  of  Berlin,  says  that  "the  endoscope  is  of  such  import- 
ance in  the  diagnosis  of  gleet  that  in  future  we  can  no  more  abide  by  the 
diagnosis  of  gleet  than  we  can  by  that  of  leukorrhea  as  a  disease  per  se."t 

Tarnowsky,  of  St.  Petersburg,  says,  in  his  recent  large  monograph  on 
gonorrheal  (p.  146):  "It  was  not  until  Desormeaux's  invention  that 
we  were  enabled  to  arrive  at  a  precise  knowledge  of  what  we  have  to 
encounter  in  a  chronic  inflammation  of  the  urethra."  He  is  sorry  that 
this  advantage  is  so  little  employed  at  the  present  time.  Chronic  gonor- 
rhea, blennorrhea,  la  goutte  militaire,  means  only  a  slight  discharge  that 
continues  indefinitely,  and,  like  a  cough,  is  only  a  consequence  and  a 
symptom  belonging  to  or  dependent  upon  a  disease  in  the  deeper  parts 
of  the  urethral  tract.  Such  a  symptom  loses  its  value  as  soon  as  by 
other  means  we  are  enabled  to  make  a  correct  diagnosis  of  the  disease  of 
which  this  is  merely  a  symptom. 

Gleet  is  well  known  to  be  an  obstinate  and  stubborn  disease  as  con- 
cerns its  treatment,  but  under  these  improved  methods  it  will  become 
more  and  more  amenable  in  proportion  to  the  more  extended  use  of  the 
endoscope,  thus  showing  that  the  relapses  are  always  due  to  imperfect 
cure  at  the  diseased  locality. 

The  different  morbid  conditions  of  the  urethra,  upon  which  the  dis- 
charge or  acute  exacerbations  depend,  and  which  were  formerly  called 
gleet,  are  the  following: 

1.  The  Superficial  Inflammation  of  the  Mucous  Membrane  in  the 
Posterior  Part  of  the  Urethra. — This  most  frequently  follows  an  acute 
gonorrhea,  and  has  no  other  symptom  than  a  slight,  whitish  discharge 
in  the  morning.  It  is  often  interrupted  by  acute  attacks  of  gonorrhea, 
due  to  improper  diet,  liquor,  or  coitus,  and  is  often  followed  by  epididy- 
mitis. Bougies  can  be  introduced  with  little  pain  or  resistance. 
Through  the  endoscope  we  see  the  mucous  membrane  in  the  entire 

*  "The  Utility  of  the  Endoscope  as  an  Aid  in  the  Diagnosis  and  Treatment  of  Dis- 
ease," Dublin  Quarterly  Journal  of  Medical  Sciences,  1865,  vol.  xxxix,  p.  329. 

f'Ueber  Endoscopic  der  Hahnrohre  und  Blase,"  Berlin,  klin.  Wochenschr.,  1870, 
vol.  vii,  p.  29. 

J  Vortrage  liber  venerische  Krankheiten,  Berlin,  1872. 
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posterior  half  of  the  Urethra  markedly  injected,  smooth,  and  of  dull 
appearance,  because  its  epithelium  is  absent.  This  injected  portion  is 
not  sharply  defined,  but  passes  insensibly  into  the  normal  mucous  mem- 
brane of  the  anterior  portion  of  the  urethra.  This  disease  is  most  fre- 
quent and  also  most  benignant,  as  the  material  for  stricture  has  not  been 
organized  as  yet  and  possibly  never  will  be.  In  spite  of  the  superficial 
character  of  the  inflammation,  it  is  often  very  slow  in  subsiding  under 
the  ordinary  treatment. 

C.vsE  I. — Superficial  urethritis  of  two  months'  standing.  Local  treatment  for  three  and 
one-half  months.     Recovery. 

v.,  aged  twenty-three.  Student.  Commenced  treatment  December  U,  1871. 
Five  years  previously  contracted  a  gonorrhea  that  lasted  sLx  months;  two  years  later  a 
similar  attack;  two  months  ago  a  gleet  without  pain  and  with  a  scant  discharge.  A 
bougie  (Charriere)  No.  18  passes  easily  into  the  canal.  Through  the  endoscope  we  find  the 
whole  posterior  half  of  the  urethra  diffusely  injected,  but  with  no  visible  swelling  of  the 
mucous  membrane.  The  sulphate  of  copper  was  applied  every  three  days;  the  patient 
used  an  injection  of  sulphate  of  zinc  and  later  one  of  subnitrate  of  bismuth. 

January  27,  1872:  The  discharge  continues;  stopped  the  copper  and  substituted  a 
stick  of  diluted  nitrate  of  silver  once  a  week. 

February  4,  1872:  The  discharge  has  increased  considerably,  therefore  the  nitrate  of 
silver  was  stopped;  recommenced  the  sulphate  of  copper  and  gave  a  mixture  of  cubebs  and 
alum,  1  ounce  to  the  dram,  of  which  a  teaspoonf ul  is  given  three  times  a  day. 

February  20,  1872:   Discharge  stopped. 

March  3,  1872:  Mucous  membrane  of  the  posterior  portion  of  urethra  normal  in 
appearance.  The  mucous  covering  of  the  membrane  contains  no  pus-cells,  but  only  squa- 
mous epithelial  cells. 

C.\SE  II. — Superficial  urethritis.     Local  treatment  for  two  months.     Recovery. 

S.,  aged  thirty.  Well-nourished,  robust  male,  had  in  June,  1868,  his  first  gonorrhea, 
which  was  cured  by  the  usual  treatment  in  from  six  to  seven  weeks.  In  the  spring  of  1869 
he  found,  without  any  known  cause,  a  drop  of  white  matter  every  morning  in  the  meatus 
urinarius,  and  from  time  to  time  slimy  matter  passing  while  at  stool. 

Injections  of  nitrate  of  silver,  sulphate  of  zinc,  subnitrate  of  bismuth,  combined  with 
internal  use  of  copaiba,  decoctum  uva;  ursi,  sitz-baths,  bougies,  etc.,  caused  the  dis- 
charges to  cease  after  two  months,  but  only  to  return  again  in  August  after  a  coitus  with 
a  condom,  in  the  form  of  an  acute  gonorrhea,  and  this  was  accompanied  by  an  acute  epi- 
didymitis on  the  right  side.  In  spite  of  the  usual  treatment  the  gleet  continued  for  six 
months.  It  then  stopped  for  two  months;  returned  in  March,  and  was  not  subdued  by 
any  treatment. 

June,  1870:  Local  treatment  was  commenced.  Introduction  of  bougies  showed  no 
constriction  in  any  part  of  the  urethra  nor  any  sore  points.  Mucous  membrane  in  bulbc- 
membranous  portion  was  darkly  injected  for  an  extent  of  5  to  6  cm.,  and  in  this  portion 
was  seen  a  little  whitish  matter  covering  the  mucous  membrane,  consisting  of  pus-cells, 
even  when  it  was  impossible  to  notice  any  discharge  on  pressure  at  the  meatus  urinarius. 
The  sulphate  of  copper  was  applied  twice  a  week.  On  the  succeeding  day,  after  the  appli- 
cation, an  augmented  discharge  was  noticed  in  the  morning,  but  on  the  next  morning  the 
discharge  was  lessened  and  thinner,  and  thus  it  continued  for  five  weeks,  when  he  disap- 
peared on  a  voyage  for  one  month.  On  his  return  there  was  a  little  milky  moisture  at  the 
meatus  each  morning,  but  so  little  that  a  specimen  could  not  be  obtained  on  a  microscopic 
object-glass  for  examination. 

The  application  of  sulphate  of  copper  three  times  a  week  for  three  weeks  stopped  the 
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discharge  entirely.     Late  in  September  he  commenced  coitus  without  any  discharge, 
and  in  December  there  was  no  noticeable  redness  of  the  mucous  membrane. 

Case  III. — Superficial  urethritis  of  four  months'  standing.  Local  treatment  for  two 
months.     Recovery. 

v.,  sea  captain,  aged  thirty,  healthy  man.  Four  years  ago  contracted  first  gonorrhea, 
which  lasted  four  months.  One  year  later,  second  gonorrhea,  which  lasted  six  months. 
In  the  summer  of  1869,  after  coitus  with  condom,  a  discharge  set  in  which  stopped  in  a 
month  after  the  usual  treatment. 

May,  1870:  Acute  gonorrheal  attack,  treated  by  one  injection  of  nitrate  of  silver 
(1  :  50).  Later,  a  solution  of  sulphate  of  zinc,  cubebs,  alum,  etc.  The  gleet  remained, 
and  for  this  he  came  under  treatment  the  following  September.  Through  the  endoscope 
was  seen,  in  the  posterior  part  of  the  urethra,  a  patch  of  redness  5  cm.  long,  but  no  notice- 
able swelling  in  the  mucous  membrane.  The  latter  was,  however,  covered  with  a  small 
amount  of  whitish,  mucous  matter,  containing  numerous  pus-cells,  but  only  few  epithelial 
cells.  The  sulphate  of  copper  was  applied  three  times  a  week,  and  in  two  weeks  the  dis- 
charge stopped. 

He  went  on  a  voyage  for  one  week,  and  the  discharge  returned.  After  this  he  was 
treated  every  second  day  for  two  weeks.  Treatment  was  now  purposely  suspended,  to 
test  the  recurrence  of  the  discharge,  and  it  was  not  until  the  fifth  day  that  he  could  gather 
a  sufiicient  quantity  on  an  object-glass  for  an  examination.  This  demonstrated  very  few 
pus-cells,  but  many  epithelial  cells  in  different  stages  of  development,  from  a  nucleus 
surrounded  only  by  a  rim  of  protoplasm  to  a  fully  developed  squamous  epithelial  cell. 
Consequently  the  treatment  was  continued  two  or  three  times  a  week  until  the  end  of  No- 
vember, when  a  sample  of  the  mucus  from  the  deeper  part  of  the  canal  was  taken  on  a 
glass  rod  or  pipet,  and,  under  the  microscope,  showed  no  pus-cells,  but  only  epithelial 
cells  in  various  stages  of  development. 

In  the  middle  of  December  the  mucous  membrane  was  still  reddened,  but  the  mucus 
contained  full-grown  epithelial  cells;   the  treatment  was  stopped,  and  no  gleet  remained. 

Case  IV. — Superficial  urethritis,  udth  acute  exacerbation  of  four  months'  standing. 
Local  treatment  for  two  months.     Recovery. 

A.,  aged  twenty-two,  carpenter.  When  eighteen  years  old  contracted  gonorrhea; 
three  years  later,  his  second  gonorrhea,  which,  after  two  months,  left  a  gleet,  which,  several 
months  later  was  complicated  by  an  epididymitis  and  rheumatic  pains  in  both  femora. 
The  gleet  continued  one  year  later  in  spite  of  all  treatment.  May,  1872,  commenced 
treatment.  Bougie  No.  16  passed  easily.  Posterior  half  of  the  urethra  was  found  to  be 
diffusely  reddened  and  dull.  Sulphate  of  copper  was  applied  twice  a  week.  The  dis- 
charge stopped  after  three  weeks.  In  five  weeks  the  redness  visibly  diminished  and  the 
rheumatic  pains  stopped.     After  two  months  the  patient  was  discharged  cured. 

The  treatment  of  superficial  urethritis  continues  usually  two  months, 
and  consists  in  the  local  application  of  sulphate  of  copper  alone,  or  ac- 
companied by  injections  of  sulphate  of  zinc.  The  diet  is  only  restricted 
against  too  much  beer  or  liquor. 

Fiirstenheim  describes  a  superficial  urethritis  with  one  or  several 
reddened  patches,  with  healthy  membrane  between  them.  He  found 
this  after  excessive  use  of  tobacco,  excessive  venery,  and  inappropriate 
injections,  and  they  disappeared  only  when  the  cause  was  withdrawn. 

2.  The  Parenchymatous  or  Hyperplastic  Local  Urethritis. — This  is,  in 
most  cases,  a  consequence  of  an  acute,  virulent  gonorrhea,  but  may*  set 

*  Tamowsky. 
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in  without  an  acute  initial  stage,  and  thus,  from  the  first,  appear  as  a 
gleet.  Inflammation  from  the  first  is  more  limited  than  in  the  pre- 
ceding variety,  and  we  most  frequently  find  it  in  the  bulbomem- 
branous  portion,  to  the  extent  of  1,  2,  and  rarely  5  cm.  in  length.  The 
mucous  membrane  is  deeply  reddened,  velvety,  swollen,  and  rather 
sharply  defined  from  the  surrounding  parts.  The  diseased  part  is 
tender  and  swollen,  and  consequently  the  canal  is  a  little  retracted. 
The  swelling  is  caused  thereby,  and  is  not  limited  to  the  mucous  mem- 
brane, but  reaches  the  submucous  tissue,  which  here  is  a  kind  of  cavern- 
ous tissue,  with  only  smaller  cavities  than  are  found  in  the  corpora 
cavernosa  or  the  corpus  spongiosum. 

We  usually  succeed,  in  the  course  of  one  or  two  weeks,  by  means  of 
bougies  Nos.  10  to  18,  in  dilating  the  constricted  part  so  that  the  endo- 
scopic tube  will  pass  through.  Under  the  local  treatment  the  redness 
and  swelling  will  disappear,  so  that  after  a  time  the  tube  will  pass  without 
resistance. 

As  to  the  frequency  and  the  portion  of  the  urethral  canal  affected  by 
this  form,  Fiirstenheim's  and  my  own  experience  differ  from  Desor- 
meaux's.  Desormeaux  saw  this  variety  much  more  rarely  than  the 
granular,  and  he  is  of  the  opinion  that  both  of  these  varieties  exist  only 
in  one  portion  of  the  urethra  at  one  time,  and  this  always  in  the  posterior 
part.  Fiirstenheim  and  myself  consider  this  variety  as  more  common 
than  the  granular,  and  we  have  often  found  it  in  two  different  parts  of 
the  urethra  at  the  same  time.  I  have  seen  several  times,  besides  the 
membranous  portion,  a  part  of  the  urethra  just  behind  the  fossa  navic- 
ularis  anterior  affected  simultaneously. 

This  variety  may  lead  to  stricture,  and  it  is  a  well-known  fact  that 
strictures  are  found  most  frequently  in  the  posterior  portion,  but  may 
also  appear  in  the  anterior  portion  of  the  urethra.  The  treatment  is 
here  the  same  as  in  the  foregoing  variety,  but  requires  a  longer  time. 

Case  V. — Parenchymatous  urethritis  of  three  months'  standing.  Local  treatment  for 
three  months.     Recovery. 

N.,  aged  twenty-three,  officer  in  the  army,  pale,  but  strongly  built,  came  under  treat- 
ment November  5,  1871.  In  the  winter  of  1869  had  an  acute  gonorrhea  which  lasted  four 
months.  August,  1871,  had  another  gonorrhea,  which,  after  seven  weeks'  treatment, 
left  a  gleet — blennorrhea — that  has  continued  ever  since.  Now,  bougie  No.  8  showed  a 
stricture  and  a  tender  place  in  the  membranous  portion.  After  ten  days  of  bougie  treat- 
ment No.  18  passed  readily.  The  endoscope  showed  that  the  mucous  membrane  in  the 
bulbomembranous  part  was  swollen,  red,  and  velvety.  This  part  was  touched  with  sul- 
phate of  copper  twice  weekly.  A  month  later  had  an  epididymitis  which  lasted  fourteen 
days,  during  which  time  local  treatment  was  suspended.  After  three  months'  treatment 
the  discharge  ceased,  the  mucous  membrane  became  smooth,  less  sensitive,  and  paler, 
and  a  specimen  of  the  mucus  removed  from  the  spot  contained  only  epithelial  cells.  A 
year  later  there  was  no  relapse.  Another  case  of  this  variety  will  be  reported  under  the 
head  of  Gonorrheal  Rheumatism.* 

This  parenchymatous  urethritis  is  more  persistent  than  the  previous 
variety,  and  the  treatment  lasts  from  three  to  six  months. 

*  See  also  Dr.  Hinde's  case. 
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According  to  FUrstenheim,  stricture  follows  this  variety  as  frequently 
as  Desormeaux's  granular  urethritis. 

Case  VI.* — Parenchymatous  urethritis. 

J.  C,  aged  nineteen,  variously  employed,  healthy  male,  had  6rst  gonorrhea  three 
years  ago,  for  which  he  commenced  treatment,  but  discontinued  the  same,  and  the  dis- 
charge lasted  ten  to  eleven  months.  During  the  gonorrhea  he  had  a  bubo,  which  suppu- 
rated and  discharged,  and  six  weeks  later  the  wound  closed.  Soon  after  the  bubo  dis- 
appeared the  discharge  ceased  spontaneously.  One  year  and  a  half  ago  contracted  second 
gonorrhea,  for  which  he  used  injections,  and  was  cured  six  weeks  later. 

During  the  second  week  of  November,  1879,  he  suffered  from  his  third  gonorrhea; 
commenced  treatment  after  two  weeks,  using  the  same  injection  as  cured  previous  attack, 
and  began  to  improve,  but  after  using  one  bottle  he  lost  the  prescription  and  changed  to 
another,  which  failed  to  cure.  He  now  used  other  injections  and  took  internal  treatment 
for  two  months,  with  like  results.  The  discharge  continued,  and  about  March  1,  1880,  he 
presented  himself  for  treatment.  At  this  date  he  suffered  from  a  thin,  gleety  discharge, 
with  constrictions  of  the  urethra  at  two  places.  Steel  sounds  were  employed  weekly, 
which  produced  pain  on  their  passage.  Injections  of  fluidextract  of  hydrastis  canadensis 
(1:8)  were  used  three  times  daily.  He  continued  under  the  above  for  six  weeks  with  no 
apparent  benefit,  but  at  this  period  suffered  from  epididymitis  and  swelled  testicle.  These 
complications  now  received  attention,  with  complete  suspension  of  foregoing  treatment 
for  the  gleet.     The  swelling  of  the  testicle  passed  off  in  about  two  weeks. 

On  May  1st  an  examination  was  made  of  the  urethra  per  endoscope,  and  a  general 
injection  of  the  canal  in  its  entire  length  was  noticed.  At  two  points,  viz.,  the  bulbo- 
membranous  junction  and  at  a  place  situated  at  about  one  inch  from  the  meatus  urinarius, 
there  were  slight  contraction,  thickening  of  the  mucous  membrane,  marked  redness,  and 
a  dull,  velvety  appearance.  The  posterior  diseased  patch  commenced  at  a  distance  of  six 
inches  from  the  meatus  urinarius  and  extended  forward  one  and  a  half  inches;  the  other 
diseased  portion  was  found  one  inch  and  three-fourths  from  the  meatus,  and  reached 
forward  three-fourths  of  an  inch.  There  was  an  abundant  mucopurulent  discharge 
throughout  the  urethra,  which,  under  the  microscope  showed  numerous  pus-cells.  This 
discharge  was  most  marked  at  the  above  two  patches.  He  complained  of  pain  on  passing 
the  instrument,  and  the  latter  detected  two  constricted  portions  situated  at  the  above- 
described  patches.  An  application  through  the  tube,  after  swabbing  the  urethra  with  dry 
cotton,  of  the  solid  sulphate  of  copper  was  now  made  to  the  diseased  portion,  and  an  in- 
jection of  hydrastis  canadensis  was  ordered  to  be  used  three  times  daily,  and  he  was  asked 
to  return  for  local  treatment  every  third  day.     Beer,  coffee,  and  coitus  were  interdicted. 

During  May  he  made  an  irregular  attendance  of  six  times,  and  at  the  end  of  this 
period  the  discharge  had  markedly  lessened.  During  the  first  two  weeks  of  June  he 
appeared  three  times,  when  the  discharge  ceased,  after  which  he  failed  to  come,  but  con- 
tinued to  use  the  injection  for  two  weeks,  when  the  discharge  returned  and  he  once  more 
appeared. 

July  1st:  After  two  or  three  applications  the  discharge  again  ceased,  and  after  a 
week's  stoppage  without  local  treatment  it  again  recurred.  This  recurrence,  however, 
consisted  in  a  more  copious  and  more  purulent  discharge  than  was  present  at  the  commence- 
ment of  treatment.  The  patient,  upon  being  closely  questioned,  stated  that  a  day  or  two 
before  he  had  been  sexually  excited  but  had  avoided  coitus. 

August  1st:  The  discharge  has  rapidly  subsided,  so  that  there  is  now  no  staining  of 
the  shirt,  but  still  noticeable  is  the  gluing  together  of  the  meatus  each  morning. 

The  injection  was  now  changed  to  one  of  fluidextract  of  hydrastis  canadensis  and  di- 
lute liquor  plumbi  subacetatis. 

*  Dr.  Hinde's  case. 
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The  visual  endoscopic  examination,  August  1st,  revealed  the  innermost  patch  much  less 
injected,  less  velvety,  and  less  swollen.  The  anterior  patch,  greatly  lessened,  is  the  paler 
of  the  two,  but,  singularly  enough,  is  covered  with  a  greater  quantity  of  discharge.  He 
experiences  slight  pain  when  the  tube  is  passed  over  the  second  patch  only. 

August  10th:  No  discharge  at  meatus  visible,  but  the  patient  states  that  the  latter  is 
glued  together  each  morning.  Up  to  this  date  no  regularity  of  application  has  been 
carried  out,  but  about  six  times  a  month  has  been  the  attendance.  At  this  date  was  as- 
certained the  fact  that  the  patient  has  been  in  the  habit  of  evacuating  the  contents  of  his 
bladder  immediately  after  each  treatment.  He  was  now  asked  to  urinate  before  appearing 
for  treatment,  and  to  come  at  shorter  intervals  and  more  regularly.  For  three  or  four 
times  he  appeared  at  intervals  of  two  days  and  continued  his  injections  regularly.  At 
this  time  he  made  more  marked  improvement  than  at  any  previous  period  of  his  treat- 
ment. He  said  he  felt  much  better;  the  gluing  of  the  meatus  passed  away;  the  endoscopic 
tube  passed  more  easily  and  ceased  to  cause  pain,  and  the  application  of  the  caustic  be- 
came less  and  less  noticeable  to  the  sensations  of  the  patient. 

Under  date  of  September  13th  my  notes  show  that  the  discharge  has  been  stopped  for 
three  weeks.  Endoscopic  examination  disclosed  no  constriction  of  the  canal  nor  pain  on 
passing  the  tube;  the  patches  have  disappeared,  and  the  mucous  membrane  is  pale  and 
reflecting.  A  very  scanty  discharge  is  with  difficulty  removed  from  the  mucous  mem- 
brane by  means  of  a  probe,  and  the  same,  on  examination  under  the  microscope,  is  found 
to  contain  no  pus-cells,  but  only  epithelial  cells  in  various  stages  of  development  from  a 
nucleus  to  a  fully  formed  cell. 

September  19th:  Still  no  discharge;  treatment  continued;  no  pus-cells  on  microscopic 
examination  of  mucus  covering  membrane;  confesses  to  coition  twice  since  last  date. 

October  5th:   No  discharge  and  patient  feels  "first  class." 

In  closing  I  may  mention  that  there  is  but  sUght  pain  produced  on 
the  appUcation  of  the  caustic,  and  this  lasts  but  a  few  minutes. 

I  have  found  it  necessary,  after  marking  out  the  diseased  portions  at 
the  first  sitting,  to  make  a  visual  examination  of  the  urethra  once  in  two 
weeks  only.  In  the  early  part  of  the  treatment,  on  the  morning  after 
each  application,  the  discharge  was  increased,  but  on  each  succeeding 
day  it  steadily  lessened  up  to  the  following  application. 

R.  H.  Bartlett  and  myself  have  several  cases  of  gleet  progressing 
favorably  under  the  above  treatment,  which  will  be  reported  at  a 
subsequent  date. 

3.  Granular  Urethritis. — This  variety  has  the  same  situation  as  the 
preceding,  from  which  it  does  not  differ  essentially  either  in  its  course  or 
its  sequelae. 

When  the  ophthalmologists,  in  an  organ  so  easily  examined  as  the 
eye,  can  see  and  examine  the  granulations  and  inflammations  with  such 
differences  as  we  find  they  do  in  the  literature  of  recent  years,  it  is  httle 
to  be  wondered  at  that  the  granular  urethritis  has  not  been  more  dis- 
tinctly and  clearly  described.  This  deficiency  in  our  knowledge  of  the 
true  anatomic  character  of  the  disease  is  of  a  more  scientific  than  prac- 
tical value,  on  account  of  the  diagnosis  being  easy  and  the  treatment  of 
the  different  varieties  identical. 

We  find,  in  the  posterior  part  of  the  urethra,  the  bulbomembranous 
part,  or,  anteriorly,  immediately  behind  the  fossa  navicularis  anterior, 
a  portion,  of  from  1  to  3  cm.  in  length,  where  the  bougie  is  impeded,  and 
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where  it  produces  some  pain,  and  where  the  endoscope  shows  us  one  of 
the  following  varieties  of  granulations : 

(a)  Small,  Dark-red  Granulations. — Upon  the  injected,  swollen, 
velvety  mucous  membrane  we  see  numerous  very  small,  point-like,  pro- 
truding, dark-red  projections.  Usually  they  do  not  bleed  when  the 
tube  is  inserted  or  when  they  are  touched  with  sulphate  of  copper. 

(6)  Large,  Round,  Red  Granulations. — The  diseased  surface  looks  like 
the  granulating  surface  of  a  wound,  with  lighter  or  darker  red,  round  and 
soft  granulations,  from  the  size  of  a  pin's  head  to  a  millet-seed.  They 
bleed  readily,  even  on  the  slightest  touch.  They  are  situated  either 
close  to  each  other  or  more  widely  spread  over  the  granulating  surface. 
Desormeaux  describes  the  color  either  as  a  lightish  or  a  darker  red. 

Most  likely  there  is  only  a  slight  difference  in  degree  between  the 
hyperplastic  urethritis  and  the  two  last-named  varieties  of  granulations, 
because  these  varieties  can  be  seen  to  be  present  in  one  and  the  same 
urethra. 

(c)  Small  Gray  or  Yellowish-gray  Granulations. — These  have  the 
same  appearance  as  the  acute  granulations  in  the  conjunctiva  palpe- 
brarum, but  are  rarely  met  with  in  the  urethra.  Desormeaux  and  Tar- 
no  wsky  regard  them  as  the  least  frequent  variety.  It  is  at  present 
undecided  whether  they  are  a  separate  variety,  or  merely  a  stage  of 
development  between  the  hyperplastic  and  the  other  granular  varieties. 

The  granular  urethritis,  whether  it  shows  itself  in  one  or  the  other  of 
the  above-named  varieties,  is  similar  to  one  and  the  same  disease  of  the 
conjunctiva,  in  so  far  that  in  the  course  of  months  or  years  it  destroys 
the  mucous  membrane,  which  is  transformed  into  cicatricial  tissue,  and 
results  in  stricture,  the  firmness  and  narrowness  of  which  are  greater  in 
the  same  proportion  as  the  inflammation  has  passed  beyond  the  mucous 
membrane  and  involved  the  surrounding  cavernous  tissue.  This  termi- 
nation of  the  granular  urethritis  Tarnowsky  has  been  able  to  follow 
directly  in  the  external  orifice  of  the  urethra  in  prostitutes,  of  whom  he 
has  had  charge  for  years  in  his  hospital.  He  noticed  that  in  the  course 
of  a  year  or  more  the  granulations  became  paler,  the  wall  of  the  urethra 
hard  or  cicatricial,  and  the  orifice  retracted. 

On  the  other  hand,  Desormeaux  has  seen  granular  urethritis  exist 
for  ten,  and  in  one  case  for  forty,  years  without  resulting  in  stricture, 
and  similarly  have  we  seen  ocular  granulations  exist  for  many  years 
without  causing  entropion. 

But  what  termination  a  case  of  granular  urethritis  will  take — how 
soon  a  stricture  will  be  formed — we  cannot  decide  as  yet,  and  for  this 
reason  alone  it  is  important,  even  if  the  disease  does  not  involve  other 
dangers  for  the  patient,  as  acute  exacerbations,  epididymitis,  gonorrheal 
rheumatism,  infection  of  healthy  women  by  coitus,  etc.,  to  try  to  cure 
the  disease  by  every  means  in  our  power.  It  is  then  a  local  treatment 
in  these  cases  that  is  indispensable  and  our  mainstay,  though  it  needs  to 
be  supplemented  by  the  commoner  methods,  diet,  etc. 

The  necessity  of  local  treatment  was  recognized  before  the  invention 
of  the  endoscope,  and  Lallemand's  porte-caustique  drew  forth  a  marked 
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show  of  attention.  As  there  is  almost  always  some  constriction,  the 
endoscope  cannot  be  used  until  dilatation  per  bougie  every  one  or  two 
days  for  a  period  of  one  to  two  weeks  will  permit  the  tube  to  be 
passed. 

If  the  granulating  surface  is  too  resistant,  Cruise  introduces  the  tube 
as  far  as  the  seat  of  stricture,  and  then  cauterizes  until  the  swelling  has 
subsided  by  degrees,  commencing  at  the  most  external  or  anterior  point. 
By  this  method  longer  time  is  needed  for  the  complete  application  to 
the  diseased  surface  than  by  bougie  dilatation  from  the  very  commenc- 
ment.  Sometimes  the  meatus  urinarius  is  normally  narrow,  in  which 
case  Furstenheim  dilates  with  the  knife.  As  soon  as  we  make  applica- 
tion to  the  entire  diseased  surface  per  endoscope  we  commence  the  use  of 
local  astringents.  Desormeaux  brushes  every  second  or  fourth  day  with 
a  solution  of  nitrate  of  silver,  1:1  or  1:3.  He  holds  that  nitrate  of 
silver  in  substance  acts  too  strongly,  except  on  fungous,  easily  bleeding, 
and  old  granulations.  He  gives  a  warm  bath  after  each  application,  and 
between  applications  the  patient  uses  weak  injections  of  sulphate  of 
zinc.  As  far  as  the  diet  is  concerned,  he  prohibits  only  the  use  of  beer 
and  coffee.  Tarnowsky  uses  a  weaker  solution  of  nitrate  of  silver,  1 :  12, 
every  two  days,  but  besides  this  he  cauterizes  with  sulphate  of  copper  or 
nitrate  of  silver  in  substance.  Cruise  brushes  with  nitrate  of  silver  every 
four  or  five  days,  sometimes  interrupted  by  the  application  of  the  solid 
nitrate  of  silver.  For  the  use  of  the  latter  he  takes  an  applicator  or 
stilet,  the  outer  end  of  which  he  coats  with  fused  nitrate  of  silver.  Fur- 
stenheim brushes  with  a  weaker  solution  of  nitrate  of  silver,  but  uses 
the  sound  more  frequently,  viz.,  every  day,  and  allows  the  patient  him- 
self to  use  injections  of  cold  water  and  take  cold  sitz-baths.  I  have 
generally  applied  the  solid  sulphate  of  copper  every  two  or  three  days. 
The  pain  with  this  application  is  very  slight,  and  not  to  compare  w4th 
the  same  application  to  the  conjunctiva.  On  one  occasion  I  lost  a  piece 
of  sulphate  of  copper  in  the  urethra,  and  it  was  evacuated  some  minutes 
later  on  urinating  without  having  caused  any  noticeable  irritation. 

Less  frequently  I  have  used  diluted  nitrate  of  silver,  viz.,  the  mixture 
of  pure  crystals  and  the  chlorid  of  silver,  which  makes  a  good,  firm, 
infriable  mass.  It  acts  much  more  strongly  than  the  sulphate  of  copper, 
and  causes,  especially  in  the  more  superficial  forms  of  the  inflammation, 
symptoms  of  irritation  with  augmented  discharge,  but  on  the  soft,  easily 
bleeding  granulations  it  is  quicker  and  better  than  the  copper.*  Gener- 
ally, we  have  our  patients  use  weak  injections  of  sulphate  of  zinc.  Any 
particular  diet  cannot  be  enforced,  because  the  treatment  extends  over 
too  long  a  period.  I  usually  permit  a  little  coffee  and  claret,  but  no 
whisky  or  beer;  besides,  they  need  good  nourishing  food,  and  iron  if 
anemic,  and  only  very  rarely,  when  there  is  an  acute  exacerbation  of 
the  urethritis,  a  little  copaiba  is  permissible.  Cold  baths  in  summer 
and  sitz-baths  will  be  found  accessory. 

The  duration  of  the  disease  under  this  treatment  is  variable.  Desor- 
meaux claims  to  cure  all  these  cases  during  a  treatment  of  two  to  three 

*  See  Case  VIII. 
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years.  The  remaining  authors  claim  to  cure  somewhat  more  quickly, 
and  according  to  their  and  my  own  experience  a  cure  may  be  effected  in 
from  two  to  six  months.  A  treatment  extending  over  so  long  a  period 
and  requiring  so  frequent  applications  would  be  a  source  of  great  labor 
to  the  practising  physician  if  it  were  necessary  upon  each  application  to 
explore  and  visually  examine  the  diseased  portion  of  the  urethra;  but 
this  is  now  unnecessary,  as  an  improvement  on  my  instrument  has  been 
recently  invented  by  Dr.  Alfred  Hinde,*  of  Chicago,  which  consists  of  a 
graduation  of  the  tube  in  inches  or  centimeters,  commencing  from  the 
inner  end  and  situated  on  the  external  surface  of  the  instrument.  By 
this  improvement,  at  the  first  sitting,  after  a  careful  inspection,  the 
diseased  portion  can  be  mapped  out  in  inches  or  centimeters  from  the 
meatus,  thus  rendering  a  visual  examination  necessary  once  in  two  weeks 
only.  Consequently,  for  the  daily  application,  we  have  only  to  introduce 
the  tube  to  the  inner  extremity  of  the  diseased  portion,  withdraw  the 
plug,  introduce  the  applicator  just  beyond  the  tube,  slowly  withdraw 
both  simultaneously  until  we  reach  the  outer  extremity  of  the  diseased 
portion.  We  now  withdraw  the  applicator  within  the  tube,  and  thus 
protect  the  normal  mucous  membrane  from  the  caustic,  and  remove  both 
at  leisure.  It  is  unnecessary  to  state  that  upon  the  withdrawal  the  walls 
of  the  urethra  fall  together  as  the  instrument  retreats,  and  in  so  doing 
grasp  the  solid  caustic  that  extends  beyond  the  tube,  and  thus  receive 
a  thorough  application. 

Concerning  the  question  of  permitting  coitus  during  treatment, 
Tarnowsky  differs  from  authors  generally  in  permitting  moderate  and 
regular  cohabitation,  but  not  promiscuously.  Ordinary  sexual  excite- 
ment tends  to  prolong  or  continue  the  inflammatory  condition  of  the 
urethra  upon  which  the  gleet  depends,  even  if  the  exacerbation  of  the 
latter  be  not  produced,  which  latter  is  a  frequent  result  in  our  experience. 
Another  important  reason  for  prohibiting  sexual  intercourse  is  the  danger 
to  which  the  second  person  is  exposed  of  catching  either  an  acute  gonor- 
rhea or  a  gleet  from  the  commencement,  dependent  upon  the  granular 
inflammation  of  the  os  uteri. 

We  consider  it  the  duty  of  every  physician  to  warn  his  patient 
against  every  act  that  is  likely  to  prolong  the  disease  or  interfere  with 
the  progress  of  treatment,  especially  mentioning  coitus.  Even  sexual 
excitement  without  coitus,  noticed  in  Dr.  Hinde's  case  as  being  sufficient 
to  excite  an  exacerbation  which  might  nullify  several  weeks  of  previous 
treatment,  should  be  strictly  forbidden.  That  a  perfect  recovery  has 
taken  place  and  we  may  safely  stop  the  treatment  is  shown,  not  by  the 
apparent  cessation  of  the  discharge,  because  this  frequently  fails  to 
reach  the  meatus  when  in  small  quantity,  even  while  granulations 
exist,  yet  on  internal  examination  there  is  a  slight  whitish  covering  over 
the  diseased  portion  of  the  mucous  membrane.  But  perfect  recovery  is 
warranted : 

*  Dr.  Hinde's  instrument  was  made  by  Mr.  R.  M.  Johnson,  manufacturing  jeweler, 
229  W.  Madison  Street,  comer  of  Peoria  Street,  Chicago,  and  cost,  together  with  the  appli- 
cator and  forceps,  $6.00. 
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(a)  When  the  swelling  has  entirely  disappeared;  when  on  introduc- 
ing the  tube  no  resistance  in  the  diseased  portion  is  noticeable. 

(6)  When  the  mucous  membrane  now  is  smooth  and  reflecting  and 
has  lost  its  previous  velvety  appearance. 

(c)  When  the  mucous  matter  from  the  formerly  diseased  part  after 
the  removal  upon  a  probe,  etc.,  is  shown  under  the  microscope  to  con- 
tain no  pus-cells,  but  only  partially  or  fully  developed  epithelial  cells, 
which  are  readily  recognized  by  their  large,  sharply  defined,  oval  nuclei. 
A  slight  redness  may  still  continue  for  some  time,  and  Desormeaux 
advises  the  continuance  of  urethral  injections  for  some  time. 

Jf,.  The  Herpetic  Urethritis. — The  herpetic  phlyctenular  urethritis  is  a 
benignant  and  superficial  form  of  inflammation,  is  rarely  seen,  but  when 
found,  is  most  frequently  met  with  in  pale,  scrofulous  adolescents. 
Slightly  irritable  symptoms  are  alone  complained  of,  and  through  the 
endoscope  we  notice  small  red  and  flattened  spots,  irregularly  spread 
through  the  canal,  or  yellowish,  round  erosions  with  a  reddened  areola. 
Simultaneously  we  frequently  find  patients  suffering  from  herpes  prse- 
putialis.  No  constriction  or  tenderness  is  perceived  on  the  introduction 
of  bougie  or  tube.  The  disease  is  cured  either  by  dieting,  with  mild 
injections,  or  after  a  few  mild,  local  applications. 

5.  Condylomata. — These  are  rarely  seen,  and  extend  only  to  a  few 
lines  within  the  external  orifice,  and  very  rarely  are  they  found  in  the 
deeper  portions  of  the  urethra. 

6.  Polypi. — Polypi  are  also  very  rarely  met  with.  They  may  be 
single  or  multiple.  Tarnowsky  has  two  diagrams  of  multiple  polypi 
in  the  prostatic  portion. 

7.  Primary  Syphilitic  Ulcers. — These  will  almost  always  be  found 
within  the  fossa  navicularis  anterior,  and  will  never  present  any  diffi- 
culties of  diagnosis. 

8.  Secondary  Syphilitic  Symptoms. — These  are  very  rarely  met  with 
in  the  urethra.  Tarnowsky  found,  during  a  postmortem  examination 
on  a  child  aged  three  years,  scattered  mucous  patches  in  the  urethra  and 
bladder. 

Divisions  5,  6,  7,  and  8  we  shall  not  discuss,  as  they  are  foreign  to 
our  subject. 

Before  entering  upon  the  subject  of  gonorrheal  rheumatism,  we  may 
state,  respecting  endoscopy,  that  we  do  not  wash  it  to  be  understood  that 
we  desire  to  do  away  with  the  usual  methods  of  treatment  in  simple  cases 
of  gonorrhea,  but  desire  to  recommend  the  local  treatment  in  those  cases 
that  fail  of  cure  by  the  ordinary  methods,  and  in  so  doing  we  merely 
indorse  the  opinions  of  the  most  experienced  endoscopists. 

III.     Gonorrheal  Rheumatism 

Ever  since  Monteggia,  at  the  close  of  the  last  century,  pointed  out 
the  connection  between  gonorrhea  and  rheumatism,  and  proved  gonor- 
rheal rheumatism  to  be  a  distinct  form  of  rheumatic  disease,  there  has 
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been  a  dispute  as  to  whether  there  is  any  relationship  between  the  two 

diseases. 

Those  who  oppose  the  idea  of  relationship  between  the  two  diseases 
have  always  been  in  a  minority,  and  even  if  we  find  such  names  as  Thiry 
and  Tarnowsky  among  them,  we  must  admit  that  the  said  relationship 
is  now  generally  established. 

Fortunately,  it  is  a  rare  complication  of  gonorrhea,  and  it  is  this  in- 
frequency  that  proves  the  foundation  of  the  main  argument  against  it. 
The  opposition  claim  that  the  2  to  4  per  cent,  of  rheumatism  found  as  a 
complication  of  gonorrhea  is  no  greater  than  the  percentage  of  rheumatic 
cases  found  in  adult  males  in  general.  Yet  when  we,  by  close  observa- 
tion, examine  the  development  and  course  of  the  disease,  we  find  a 
marked  connection  between  the  two.  Thus  we  always  find  in  persons 
suffering  from  gonorrheal  rheumatism  that  the  occasional  causes, 
whether  the  disease  is  present  for  the  first  time  or  as  a  recurrent  attack, 
are  always  either  an  acute  gonorrhea  or  an  exacerbation  of  gleet,  and, 
on  the  other  hand,  the  atmospheric  and  telluric  conditions,  that  play  so 
conspicuous  a  role  in  the  ordinary  rheumatism,  are  hardly  ever  mentioned 
by  these  patients. 

This  rheumatism,  like  the  other  variety,  has  its  acute  and  chronic 
form,  and  it  complicates  or  accompanies  both  the  acute  and  chronic 
gonorrhea,  but  it  is  found  most  frequently  associated  with  the  latter. 

The  situation  of  the  chronic  urethritis  is  so  far  important  that  it 
seems  to  be  a  necessary  condition  for  the  development  of  the  rheumatism 
that  the  posterior,  the  bulbomembranous,  part  of  the  urethra  should  be 
afiFected.  Believing  this,  Ricord*  and  R.  Berghf  claim  to  have  pre- 
vented, by  means  of  abortive  injections,  attacks  of  the  disease  in  pa- 
tients liable  to  gonorrheal  rheumatism  at  each  new  invasion  of  gonorrhea. 
These  authors  claim  that  they  prevent  the  rheumatism  by  limiting  the 
urethritis  to  the  anterior  portion  of  the  canal. 

Experience  has  shown  that  catheterization  of  the  sound  urethra  has 
caused  rheumatic  inflammation  of  the  joints,  and  we  can  hardly  imagine 
that  other  portions  of  the  urethra  can  be  damaged  by  the  use  of  the 
catheter.  Further,  the  gonorrhea  always  precedes  the  rheumatism, 
the  shortest  time  being  eight  to  ten  days,  and  often  months  will  elapse 
before  the  onset,  at  which  time  the  inflammation  will  have  reached  the 
posterior  part  of  the  canal.  Again,  the  rheumatism  most  frequently 
accompanies  the  gleet  (Melchior  Robert),  the  seat  of  which  is  always  the 
posterior  part  of  the  urethra. 

BrandesI  found,  in  65  cases  of  gonorrheal  rheumatism,  gleet  in  51, 
an  acute  gonorrhea  in  7,  and  in  7  cases  it  was  impossible  to  ascertain 
whether  the  rheumatism  had  originated  in  an  acute  or  a  chronic  gonor- 
rhea. In  2  out  of  the  51  he  found  stricture,  and  in  5  cases,  on  digital 
pressure  over  the  bulbous  portion  of  the  urethra,  he  detected  a  tender 
spot. 

*  Melchior,  Robert:  Nouveau  traite  des  maladies  veneriennes,  Paris,  1861,  p.  246. 

t  Bidrag  til  Kundskab  om  Gonorre  hos  Mandfolk,  Koebenhavn,  1860,  p.  116. 

t  De  rheumatismo  gonorrhoico,  in  universum,  et  de  forma  ejus  acuta,  Haunise,  1848. 
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So  far  as  the  importance  of  the  local  chronic  urethritis  in  the  causa- 
tion of  rheumatism  is  concerned,  Brandes  has  already  pointed  out  that 
the  local  tenderness  which  is  most  frequently  found  5  inches  behind  the 
meatus  urinarius — consequently  our  parenchymatous  and  granular 
urethritis  in  the  bulbomembranous  portion — will  be  apt  to  cause,  after 
the  discharge  is  stopped  and  the  rheumatism  cured,  an  exacerbation  of 
the  discharge  without  any  new  infection,  and  a  subsequent  attack  of 
rheumatism,  due  to  excesses  in  drinking  or  venery.  He  relates  a  case  in 
which  all  other  remedies  having  been  tried  in  vain  for  the  cure  of  the 
rheumatism,  recovery  took  place  after  cauterization  with  Lallemand's 
porte-caustique.  The  experience  of  more  recent  authors  points  in  the 
same  direction.  R.  Bergh  tells  us  that  the  rheumatism  most  frequently 
appears  during  an  exacerbation  of  the  gleet.  Ziess*  says  that  the  rheu- 
matism most  frequently  does  not  show  itself  until  the  gonorrhea  has  be- 
come chronic,  and  that  the  chronic  as  well  as  the  acute  gonorrheal  rheu- 
matism will  not  disappear  until  the  last  traces  of  the  gonorrhea  have 
disappeared. 

Following  the  suggestions  of  the  foregoing  authors,  we  tried  the  local 
treatment  of  the  urethritis  as  accessory  to  the  treatment  of  the  gonorrheal 
rheumatism  in  the  two  following  cases: 

Case  VII. — Synopsis.  Polyarticular  gonorrheal  rheumatism  accompanying  the  fifth 
gonorrhea.  Three  exacerbations  in  the  course  of  two  years,  iritis,  chronic  parenchymatous 
urethritis  in  two  places  of  the  urethra.     Local  treatment  for  six  months.     Perfect  recovery. 

O.,  aged  thirty,  sea-captain,  came  under  treatment  February,  1872.  In  his  early 
years  he  had  never  suffered  from  rheumatism.  From  1867  to  1870  he  had  four  attacks  of 
gonorrhea.  In  February,  1870,  when  in  Singapore,  which  we  would  have  it  understood 
is  in  the  tropics,  where  rheumatism  is  very  rare,  he  had  his  fifth  gonorrhea.  After  the 
discharge  had  lasted  a  couple  of  days  he  began  to  suffer  from  pain,  redness,  and  swelling 
of  both  ankle-joints;  the  discharge  stopped,  but  the  pain  and  swelling  in  the  joints  in- 
creased. Three  weeks  later  he  visited  a  physician,  who  prescribed  iodin  locally  and  a 
mixture  internally.  In  September  he  visited  France,  and  the  pain  in  the  joints  increased. 
In  November  he  reached  Copenhagen  and  entered  the  city  hospital,  and  for  three  weeks 
was  treated  with  steam  baths,  under  which  he  partially  recovered  and  went  home,  but 
continued  the  baths  during  the  winter.  In  May,  1871,  he  could  walk  by  means  of  a  cane 
without  much  pain.  Shortly  afterward  he  had  his  sixth  gonorrhea.  The  discharge  ceased 
under  copaiba  and  cubebs  in  ten  to  twelve  days.  Soon  after  he  suffered  from  pain  in  both 
ankle-joints,  left  knee-,  right  shoulder-joint,  and  right  metacarpophalangeal  articulation 
of  index-finger.  He  entered  the  Royal  Hospital  and  was  treated  with  steam  baths,  po- 
tassium iodid,  together  with  other  internal  remedies.  He  left  the  hospital  three  months 
later  without  any  improvement.  The  following  four  months  he  improved  somewhat,  so 
that  he  could  walk  about  with  a  cane  for  an  hour  at  a  time.  January,  1872,  the  scant 
discharge  became  more  copious  without  any  apparent  cause,  and  a  couple  of  days  later 
the  pain  and  swelling  in  the  ankle-joints  increased  so  that  he  could  not  walk  at  all.  Eight 
days  later  pain  and  swelling  set  in  in  the  metacarpophalangeal  joints  of  the  first,  second, 
third,  and  fourth  fingers  of  the  right  hand  and  the  first  and  second  fingers  of  the  left  hand. 

In  February,  1872,  he  came  under  the  local  treatment.  On  the  first  examination 
bougie  No.  11  would  pass,  but  there  was  resistance  and  tenderness  in  two  places,  viz., 
behind  the  fossa  navicularis  anterior  and  in  the  bulbous  portion.     In  the  course  of  a 

*  Lehrbuch  der  Syphilis,  Erlangen,  1871,  p.  134. 
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fortnight  bougie  No.  18  would  pass.  The  endoscopic  examination  then  showed,  behind 
the  fossa  navicularis  anterior,  a  part  of  the  urethra  2  cm.  in  length,  with  the  mucous 
membrane  swollen,  dark  red,  and  velvety,  and  covered  with  a  little  whitish,  puriform 
discharge.  Behind  this  place  the  mucous  membrane  was  healthy  until  the  bulbomem- 
branous  portion  was  reached,  where  a  similar  patch,  of  from  2  to  3  cm.  in  length,  was 

found. 

The  treatment  consisted  of  steam  baths  and  the  local  application  of  sulphate  of  copper 
every  two  days.  During  the  first  micturition  succeeding  the  first  application  he  felt  some 
slight  pain,  and  the  next  morning  there  was  a  drop  of  matter  in  the  meatus  urinarius,  but 
on  the  second  morning  there  was  none.  After  the  eighth  application  an  increased  swell- 
ing and  tenderness  was  noticed  in  the  anterior  portion,  and  on  this  account  the  application 
was  stopped  and  bougies  were  resorted  to,  from  Nos.  12  to  16,  which  latter,  in  the  course  of 
two  weeks,  could  be  passed  without  pain.  The  local  treatment  was  then  continued  for 
three  months  every  second  day,  in  the  course  of  which  time  the  condition  of  the  joints 
became  slowly  ameliorated. 

In  May  he  had  an  iritis  of  the  right  eye,  which  subsided  in  four  weeks  under  the  usual 
treatment.  At  the  end  of  June  there  was  only  left  stiffness  in  the  ankle-joints  and  in  the 
right  second  and  fourth,  and  the  left  first  and  second  metacarpophalangeal  joints.  It 
was  somewhat  difficult  for  him  to  walk,  on  account  of  the  stiffness  of  the  ankle-joints,  but 
there  was  no  pain  in  them.  He  became  easily  tired,  and  then  he  felt  pain  in  the  planta 
pedis.  In  July  and  August  he  used  cold  sea-baths  and  local  treatment  to  urethra  twice  a 
week,  as  the  above-named  patches  in  the  urethral  canal  still  continued  to  be  reddish  and 
some  pus-cells  were  still  present  on  their  surfaces.  In  September  the  mucous  membrane 
of  the  urethra  was  natural  throughout,  and  the  mucus  contained  only  epithelial  cells; 
the  patient  could  now  walk  about  the  whole  day  and  supervise  the  tackling  of  his  vessel. 

One  year  later:  Has  been  married  six  months,  and  has  had  no  rheumatism  nor  any 
urethral  trouble  since  his  recovery.  In  this  case,  consequently,  the  complete  recovery 
lasted  for  one  year,  and  the  patient,  who  for  two  years  was  entirely  out  of  employment, 
now  is  able  to  pursue  his  daily  work. 

Case  VIII. — Polyarticular  gonorrheal  rheumatism,  commenced  in  a  nine-months' -old 
gonorrhea.  Yearly  exacerbation  of  the  rheumatism  for  twenty  years.  Iritides  on  both  sides 
repeatedly.  Chronic  rheumatism  for  twenty  years.  Granular  urethritis  in  bulbomembranous 
part.  Parenchymatous  urethritis  behind  the  fossa  navicularis  anterior.  Local  treatment  of 
the  urethra  for  four  months.  Perfect  cure  of  the  urethra.  Considerable  improvement  of  the 
rheumatism,  without  any  later  exacerbation  of  the  same. 

K.,  aged  fifty,  carpenter.  Weak  and  anemic;  early  history  free  from  rheumatism. 
In  his  twenty-second  year  (1845)  contracted  his  first  gonorrhea,  which,  in  spite  of  treat- 
ment by  injections  and  cubebs  internally  for  three  months,  did  not  subside,  but  continued 
as  a  gleet,  which,  from  time  to  time,  was  accompanied  by  an  ardor  urinse.  Nine  months 
after  the  first  appearance  of  the  gonorrhea  he  had  pain  in  both  knee-joints,  which  subsided 
in  two  weeks.  Two  years  later  he  acquired  another  acute  gonorrhea,  which  left  a  scanty 
chronic  discharge  which  has  lasted  ever  since,  with  exacerbations  from  time  to  time. 

The  knee-joints  again  became  painful  and  swollen,  and  in  the  following  twenty  years 
he  had,  almost  every  year,  attacks  of  rheumatism  commencing  in  the  knee,  extending  later 
to  the  ankle-joints.  These  exacerbations  came  on  at  variable  times  each  year,  and  en- 
tirely independent  of  cold  or  inclement  weather,  but  always  subsequent  to  an  exacerba- 
tion of  the  urethritis,  which  most  frequently  appeared  four  to  eight  days  previous  to  the 
rheumatism.  From  1851  to  1863  he  was  married,  and  did  not  expose  himself  to  any  new 
infection,  but  had,  nevertheless,  frequent  attacks  of  the  disease.  Eleven  years  ago,  dur- 
ing a  rheumatic  attack,  he  had  double  iritis,  new  attacks  of  which  set  in  with  each  yearly 
attack  of  the  rheumatism,  resulting  finally  in  synechiae,  with  opacity  covering  the  pupillary 
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field,  on  which  account  iridectomy  was  performed  nine  years  ago  on  the  right,  and  two 
years  ago  on  the  left,  eye. 

He  entered  the  City  Hospital  August  12,  1871.  On  admission  there  was  a  consider- 
able painless  effusion  in  the  right  knee-joint,  and  pain  and  swelling  in  both  ankle-joints. 
From  the  meatus  urinarius  a  scanty  white  discharge  could  be  pressed  out.  For  three 
months  the  usual  antirheumatic  and  antigonorrheal  treatments  were  used,  without  any 
relief. 

October  loth:  Bougie  No.  13  was  passed,  and  was  resisted  and  caused  pain  behind  the 
fossa  navicularis  anterior  and  at  the  bulbous  portion.  On  succeeding  days  we  introduced 
higher  numbers,  causing  at  times  slight  hemorrhage,  and  finally,  October  29th,  were  en- 
abled to  make  an  endoscopic  examination.  In  the  bulbomembranous  portion  we  found  a 
patch  2  cm.  in  length,  in  which  the  mucous  membrane  was  swollen  and  covered  with 
round  or  oval,  dark-red,  easily  bleeding  granulations,  of  the  size  of  a  pinhead.  Just  be- 
hind the  fossa  navicularis  anterior  was  a  patch  1  cm.  in  length,  in  which  the  mucous  mem- 
brane was  dark  red,  bled  easily,  and  was  velvety,  but  had  no  whitish  granulations.  The 
residuum  of  the  urethral  mucous  membrane  was  normal. 

The  diseased  patches  were  treated  every  second  day  with  sulphate  of  copper,  which 
frequently  caused  a  slight  hemorrhage,  and  during  the  subsequent  five  or  six  hours  the 
discharge  of  a  thin,  serous  fluid. 

November  1st:   The  urethral  discharge  is  diminished. 

November  4.th:  The  rheumatic  pains  are  more  marked. 

November  10th:  Discharge  very  scant;  swelling  of  the  diseased  portion  somewhat 
diminished;  no  bleeding  from  posterior  patch,  but  some  from  the  anterior  patch. 

November  30th:  Redness  of  patches  diminished  and  mucous  membrane  smoother;  a 
piece  of  the  sulphate  of  copper  broke  off  from  the  applicator  and  remained  in  the  posterior 
part  of  the  urethra  until  evacuated  on  the  next  micturition.  He  felt  a  little  pain  after- 
ward in  the  anterior  part  of  the  urethra,  but  no  further  signs  of  irritation.  The  condition 
of  the  joints  is  slowly  improving. 

January  1,  1872:  The  patches  still  smoother,  but  yet  dark  red.  The.  anterior  patch 
is  now  so  soft  that  there  is  no  resistance  on  the  passage  of  the  endoscope.  The  sulphate  of 
copper  was  now  stopped,  and  dilute  nitrate  of  silver  was  used  every  three  days. 

January  5th:  For  twenty-four  hours  after  the  application  there  has  been  pain  on 
micturition,  but  no  increase  in  the  discharge. 

January  20th:  The  mucous  membrane  and  patches  are  now  smooth  and  not  swollen, 
but  still  darker  red  than  normal;  no  discharge  in  any  part  of  the  urethra;  the  swelling  in 
the  knee-  and  ankle-joints  has  subsided,  and  there  is  only  a  slight  stiffness  left. 

January  24th:   Left  the  hospital. 

During  the  subsequent  four  weeks  applications  of  the  sulphate  of  copper  were  made, 
whereupon  the  redness  of  the  patches  subsided  and  the  mucous  membrane  of  the  urethra 
became  generally  healthy.  The  following  four  months  he  was  quite  well,  except  a  little 
stiffness  of  the  joints,  and  was  able  to  attend  to  his  business. 

In  such  an  inveterate  case  of  rheumatism  in  an  old  and  anemic  individual  we  could 
not  expect  a  more  complete  recovery,  and  it  is  already  a  great  advantage  that  no  subse- 
quent exacerbations  set  in.  It  is  natural  to  conclude  that  this  favorable  termination  was 
due  to  the  cure  of  the  granular  urethritis  more  than  to  the  antirheumatic  treatment,  yet 
we  should  not  advise  entire  reliance  upon  the  one  without  resorting  to  the  other.  T^e  will 
have  to  combat  the  rheumatism  by  every  means  in  our  power,  but  we  hold  that  the  chronic 
local  urethritis  has  been  and  still  is  too  little  noticed  in  the  treatment  of  gonorrheal  rheu- 
matism, and  we  claim  that  the  proper  treatment  and  cure  of  the  urethritis  is  a  conditio 
sine  qua  non  for  the  complete  recovery  from  the  rhemnatism. 


TRICHINOSIS— REPORT  OF  TWO  CASES* 


In  reporting  the  following  cases  of  trichinosis  it  is  not  my  intention 
to  enter  into  an  exhaustive  discussion  of  the  disease,  nor  do  I  claim  to 
add  anything  to  what  is  already  known  and  to  be  found  in  the  literature 
on  the  subject.  But  as  cases  of  this  disease  are  far  from  uncommon  in 
this  part  of  the  country,  and  as  opinions  in  regard  to  the  treatment  of 
the  disease  differ  widely,  I  publish  the  following  two  cases  to  enunciate 
my  views  on  the  subject : 

Case  I. — On  November  27,  1880,  H.  C.  Hansen,  thirty-seven  years  of  age,  a  plasterer 
and  contractor  living  at  635  North  Ashland  Avenue,  bought  a  smoked  and  sugar-cured 
ham,  weighing  9^  pounds,  of  a  butcher  on  Milwaukee  Avenue.  On  the  next  day,  No- 
vember 28th,  at  6  o'clock  in  the  evening,  the  whole  family  partook  freely  of  the  ham,  which 
was  sliced  and  eaten  raw.  Hansen  ate  from  2  to  4  ounces,  or,  as  he  expressed  it,  in  all 
about  as  much  as  twice  the  size  of  his  thumb.  The  next  day,  November,  29th,  he  ate  some 
more  of  the  ham.  November  30th  he  went  out  to  work  as  usual,  but  about  3  o'clock  in 
the  afternoon  complained  of  severe  pain  in  the  stomach,  together  with  diarrhea.  To 
relieve  this  he  took  two  drinks  of  bitters, — whisky  and  horehound, — which  he  says  eased 
the  pain,  and  he  went  to  work  again.  December  1st  the  pain  and  diarrhea  recurred  more 
severely.  December  2d  the  diarrhea  became  so  painful  that  he  was  confined  to  his  bed, 
the  bowels  moving  about  every  ten  or  twenty  minutes.  December  4th  I  was  sent  for. 
On  questioning  Hansen  and  his  wife  in  regard  to  what  they  had  eaten  they  answered,  as 
usual,  that  they  had  eaten  nothing  but  ordinary  food,  the  same  that  the  children  had  had, 
and  that  they  had  not  eaten  raw  meat.  On  December  6th,  however,  when  asked  directly 
if  they  had  not  eaten  smoked  ham,  they  acknowledged  that  they  had.  By  this  time  they 
had  eaten,  boiled  and  raw,  about  6  pounds  of  the  ham.  They  asserted  that  the  boiled 
meat  was  well  done,  and  that  they  had  eaten  very  little  raw.  I  immediately  took  specimens 
from  different  parts  of  the  ham,  and,  on  microscopic  examination,  found  it  to  contain 
numerous  encapsulated  muscle  trichinae,  averaging  about  30  to  each  grain  of  the  meat. 

The  patient's  temperature  remained  about  the  same — 101°  to  102°  F. — until  December 
12th,  when  the  whole  family  were  removed  to  the  house  of  a  relative  in  order  to  obtain 
better  nourishment  and  attendance. 

December  13th,  9  a.  M.:  The  temperature  has  not  exceeded  102°  F.  at  any  time  in  the 
last  twenty-four  hours.  The  patient  has  diarrhea,  movements  of  the  bowels  occurring 
every  thirty  to  sixty  minutes,  and  has  considerable  pain  in  the  left  arm.  He  drinks  port 
wine,  beer,  cognac,  etc.  Between  8  p.  m.  and  3  a.  m.  he  ate  an  omelet,  soft-boiled  eggs, 
veal  steak,  and  drank  three  bottles  of  beer  and  a  considerable  quantity  of  milk.  He  can  at 
no  time  sleep  more  than  a  few  minutes,  and  his  sleep  is  uneasy.  12  noon:  Pulse,  90; 
temperature,  normal;  he  suffers  excruciating  pain  in  the  muscles  of  the  arms  and  legs. 
1  p.  M. :  Pulse,  88;  temperature,  100°  F.;  has  a  good  appetite,  but  considerable  muscular 
pain.  3  p.m.:  Pulse,  84;  temperature,  100.5°  F.  6  p.m.:  Pulse,  90;  temperature,  102.5° 
F.;  he  has  vomited  considerably  and  has  no  appetite.  7.30  p.m.:  The  patient  is  almost 
prostrated  from  the  nervous  shock  and  terrible  muscular  pain.  9.30  p.m.:  Pulse,  90; 
temperature,  101.5°  F.;    he  has  eaten  soup  with  rice  with  good  appetite.     10.30  p.m.: 
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Pulse,  80;  temperature,  101.'2°  F.;   prescribed  morphin  syrup;  he  seems  in  good  condition, 
but  still  feels  pain. 

December  l^th,  1.30  a.  m.:  Pulse,  70;  the  patient  could  not  endure  the  pain,  so  a  hy- 
podermic injection  of  morphin  was  given  him.  9  a.  m.:  Temperature,  99°  F.  12  noon: 
Pulse,  70;  temperature,  100.5°  F.;  he  is  resting  easily  and  sleeps.  3  p.m.:  Pulse,  90; 
temperature,  101.5°  F.;  he  is  suffering  intense  pain.  5  p.m.:  Pulse,  78;  temperature, 
103°  F.;  complains  of  pain  in  the  side.  6  p.m.:  Pulse,  90;  temperature,  103.5°  F.;  ate 
a  plate  of  soup  and  drank  a  glass  of  beer.  8  p.  m.:  Pulse,  80;  temperature,  103.5°  F. 
11p.m.:  Pulse,  88;  temperature,  103.2°  F.  12  midnight:  pulse,  80;  temperature,  102.5° 
F.;  sleeps  and  has  little  pain. 

December  loth,  8  a.  m.:  Pulse,  78;  temperature,  100°  F.;  slept  fairly  well  since  mid- 
night. 2  p.m.:  Pulse,  86;  temperature,  101.5°  F.  4.45  p.m.:  Pulse,  94;  temperature, 
I0i.5°  F.;  feels  easy  when  he  does  not  move.  7  p.  m.:  Pulse,  94;  temperature,  102.3°  F.; 
suffers  excruciating  pain  all  over  the  body.  10  p.  m.:  Pulse,  90;  temperature,  104.2°  F.; 
the  pain  still  continues. 

December  16th,  9.30  a.  m.:  Pulse,  88;  temperature,  100°  F.;  the  patient  has  rested 
easily  since  2  o'clock  this  morning.  Until  2  o'clock  he  had  a  passage  every  half-hour. 
Since  7  a.  m.  he  has  had  only  two  passages.  There  is  pain  on  pressure  all  over  the  muscles 
of  the  arms  and  legs.  He  suffers  no  pain  when  he  remains  absolutely  immobile  in  bed,  but 
the  slightest  active  movement  causes  pain  in  the  muscles  thus  brought  into  action.  He 
has  had  four  or  five  glasses  of  beer  this  morning.  The  pulse  is  soft  and  weak.  2.45  p.  m.: 
Pulse,  90;  temperature,  101.5°  F.;  feels  weak,  but  is  otherwise  comfortable.  5  p.  M.: 
Pulse,  90;  temperature,  101.5°  F.  7  p.m.:  he  vomited  and  felt  weak  afterward.  9.15 
P.M.:  Pulse,  100;  temperature,  102.5°  F.  11  p.m.:  Pulse,  84;  temperature,  102.2°  F.; 
the  patient  feels  well.. 

December  17th,  9  a.m.:  Pulse,  84;  temperature,  99.7°  F.  5.15  p.m.:  Pulse,  84; 
temperature,  100°  F.     10  p.  m.:  Pulse,  84;  temperature,  101°  F. 

December  18th,  9  a.  m.:  Pulse,  74,  full  and  strong;  temperature,  99.5°  F.  10  p.  m.: 
Pulse,  80;  temperature,  101°  F.;  all  going  well. 

December  19th,  10.30  a.  m.:  Pulse,  70.     11  p.  m.:  Pulse,  88;  temperature,  100°  F. 
December  20th,  9  P.M.:  Pulse,  86;  temperature,  99.5°  F. 

December  21st,  8.30  a.  m.:  Pulse,  76;  temperature,  99°  F.  9  p.  m.:  Pulse,  106;  tem- 
perature, 100°  F. 

December  22d,  9  A.M.:  Pulse,  90;  temperature,  99.5°  F.     9  p.m.:  Pulse,  96;  tempera- 
ture, 100.5°  F.;    the  patient  suffers  some  pain  on  pressure  over  the  epigastrium;    feels 
generally  weak;  there  are  stiffness  and  weakness  in  the  extremities  and  pain  upon  motion. 
December  2Uh,  10  p.  M.:    Pulse,  100,  weak;   considerable  edema  around  both  ankle- 
joints,  and  extending  almost  to  the  knees;  no  pain  when  the  patient  remains  immobile. 
December  2oth,  10  p.  M.:  Pulse,  104. 

December  30th:  The  patient's  left  leg  is  cold,  and  he  cannot  get  it  warm,  even  by 
the  stove. 

December  31st:  Temperature  normal;  from  10  o'clock  last  night  until  morning  he  ex- 
perienced a  very  imusual  degree  of  heat  in  both  legs,  so  that  he  could  not  bear  to  have 
them  covered  at  all.  He  actually  suffered  from  heat,  but  experienced  no  itching  sensation. 
From  this  time  on  the  patient's  pulse  and  temperature  remained  normal.  The  diar- 
rhea lessened  gradually,  and  ceased  in  about  two  weeks.  About  the  middle  of  January, 
1881,  he  was  able  to  sit  up. 

January  loth:  Appetite  good;  sleeps  well;  pulse  and  temperature  normal;  no  diar- 
rhea; looks  pale  and  emaciated;  the  patient  gets  tired  after  walking  a  few  steps;  has 
edema  of  the  legs  in  the  evening,  which  disappears  in  the  morning;  there  is  no  pain  on 
pressure  of  the  muscles. 

With  a  harpoon  I  took  out  of  the  right  gastrocnemius  muscle  about  a  cubic  milli- 
meter of  muscular  tissue.     On  microscopic  examination  this  was  foimd  to  contain  three 
15 
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living  muscle  trichinae,  one  of  which  was  rolled  up  in  a  spiral  and  apparently  about  to 
become  encapsulated.  The  two  others  were  free.  Whether  the  two  latter  were  torn  out 
of  newly  formed  capsules  or  were  not  yet  encapsulated  I  was  unable  to  determine.  For 
the  next  two  months  the  patient  was  very  weak  and  pale.  Muscular  strength  returned 
very  slowly,  so  that  it  was  not  until  March,  more  than  three  months  after  the  inception  of 
the  disease,  that  he  was  able  to  walk  about  the  whole  day  and  think  of  recommencing  work, 
and  even  now,  about  five  months  after  the  infection  with  trichinse,  he  has  not  entirely  re- 
gained his  strength. 

Case  II. — Mathilde  Hansen,  wife  of  the  last  patient,  thirty-six  years  of  age,  was 
attacked  by  the  same  symptoms,  in  a  more  aggravated  form,  four  days  after  her  husband 
began  to  feel  the  effects  of  the  infection.  She  partook  of  the  ham  at  the  same  time,  and 
says  that  in  all  she  ate  three  thin  slices  of  the  raw,  and  possibly  two  pounds  of  the  boiled, 
meat,  selecting  the  meat  nearest  the  bone. 

December  12th,  2  p.  m.:  Pulse,  130;  temperature,  106°  F.  5  p.  m.:  Pulse,  130;  tem- 
perature, 105°  F.;  has  no  pain  and  is  cheerful;  ordered  5  grains  quinin  every  four  hours. 
6  p.  M.:  Pulse,  126;  temperature,  103.5°  F.;  complains  of  pain  behind  the  sternum;  can- 
not get  breath,  and  hands  and  feet  are  cold.  8  p.  m.:  Pulse,  120;  temperature,  104.2°  F.; 
has  the  desire  to  vomit  but  caimot;  suffers  intense  pain.  9.45  p.  m.:  Pulse,  116;  tem- 
perature, 103.5°  F.;  much  pain  and  vomiting.  11p.m.:  Pulse,  112;  temperature,  102.5° 
F.;  intense  pain. 

December  13th,  1  A.  M.:  Pulse,  102;  temperature,  104.5°  F.;  vomiting  and  pain.  2.30 
A.  M.:  Pulse,  100;  temperature,  103.5°  F.;  hypodermic  injection  of  morphin  was  given, 
after  which  the  patient  felt  more  comfortable  and  slept  a  little.  6.30  a.  m.  :  Pulse,  100; 
temperature,  103°  F.;  feels  more  easy;  ordered  digitalis  and  laudanum  and  the  applica- 
tion of  an  ice-bag  to  the  pit  of  the  stomach.  8.30  a.  m.  :  Pulse,  100;  temperature,  102°  F., 
administered  wine  and  cognac.  9.30  A.  M.:  Pulse,  98;  temperature,  101°  F.;  vomiting; 
the  wine  and  cognac  continued.  11.30  a.m.:  Pulse,  96;  temperature,  101°  F.;  feels  easy, 
but  vomits;  continued  wine  and  cognac.  1  p.  m.:  Pulse,  90;  temperature,  99°  F.;  appe- 
tite is  returning  slowly;  Liebig's  extract  of  meat  was  given.  3  p.m.:  Pulse,  96;  tempera- 
ture, 100.5°  F.;  considerable  vomiting.  6  p.m.:  Pulse,  90;  temperature,  101.2°  F.; 
vomiting  and  pain.  9  p.m.:  Pulse,  90;  temperature,  100.5°  F.;  pain  in  the  stomach; 
morphin  syrup  was  ordered.  10  p.  m.:  Pulse,  90;  temperature,  100.5°  F.;  the  pain  con- 
tinued and  the  morphin  was  again  administered. 

December  14th,  1.^5  A.M.:  Pulse,  80;  temperature,  100.2°  F. ;  cannot  sleep,  but  seems 
to  have  less  pain.  6  a.m.:  Pulse,  80;  temperature,  100.4°  F.  8.30  a.m.:  Pulse,  90 
temperature,  99.9°  F.;  has  slept  a  little.  12  noon:  Pulse,  94;  temperature,  99.9°  F. 
sleeps  and  rests  easily.  5  p.m.:  Pulse,  84;  temperature,  100°  F.;  feels  comfortable 
has  eaten  boiled  flounder  with  apparent  relish.  9.30  p.  M. :  Pulse,  96;  temperature,  100.2° 
F.;  complains  of  pain. 

December  loth,  8  A.  M.:  Pulse,  84;  temperature,  97.5°  F.;  very  weak  and  does  not 
sleep.  9  a.  M.:  Pulse,  84;  temperature,  98.2°  F.;  says  she  " can't  feel "  her  legs.  2  p.m.: 
Pulse,  98;  temperature,  99°  F.;  there  is  constant  formication  in  all  the  muscles.  4.30 
p.  M.:  Pulse,  100;  temperature,  98°  F.;  formication  with  a  great  deal  of  heat  over  the 
whole  body.  7  p.m.:  Pulse,  90;  temperature,  99.5°  F.  10  p.m.:  Pulse,  94;  temperature 
normal. 

December  16th,  7  a.m.:  Pulse,  98;  temperature,  99.5°  F.;  has  drimk  a  bottle  of 
champagne  since  10  o'clock  last  night  and  has  slept  a  little.  During  the  night  she  had 
passages  from  the  bowels  with  tenesmus  five  or  six  times  every  hour.  12  noon:  Pulse, 
100,  and  very  weak.  The  patient  has  had  three  or  four  passages  since  7  o'clock  this 
morning,  at  which  time  she  had  slight  formication  around  the  extremities,  especially  in 
the  legs,  which  felt  stiff.  She  has  no  pain,  but  appears  very  weak  and  debilitated.  She 
is  extremely  nervous,  and  cannot  endure  the  least  noise.    Her  sleep  is  interrupted,  and 
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she  can  doze  off  for  only  half  an  hour  at  a  time.  She  has  had  coffee,  fish,  and  beef-tea. 
2.30  p.m.:  Pulse,  96;  very  weak;  temperature,  98.2°  F.;  the  extremities  are  cold;  lauda- 
num and  wine  were  ordered.  5  p.m.:  Pulse,  100;  temperature,  100°  F.  6.15  p.m.: 
Pulse,  120;  temperature,  99.9°  F.;  has  had  three  movements  of  the  bowels  since  5  o'clock. 
11  p.  M.:  Pulse,  94;  temperature,  100°  F.;  sleepy  and  feels  comfortable. 

December  17th,  9  a.  m.:  Pulse,  92;  temperature,  97.5°  F.;  her  voice  is  very  weak  and 
she  feels  weaker  than  yesterday.  She  was  able,  however,  to  walk  out  to  the  closet  five 
or  six  times  during  the  night.  5.30  p.m.:  Pulse,  108;  temperature,  100°  F.  10  p.m.: 
Pulse,  112;   temperature,  102°  F. 

December  18th,  9  a.  m.:  Pulse,  96,  very  weak  and  soft;  temperature,  98°  F.;  she  had 
five  movements  of  the  bowels  during  the  night.  4.30  p.m.:  Pulse,  104;  temperature, 
98°  F.;  excessive  vomiting  and  diarrhea,  but  eats  well.  10  p.m.:  Pulse,  106;  temperature, 
98.2°  F.;  patient  comfortable. 

December  19th,  8  a.  m.:  Pulse,  96;  slept  from  midnight  until  6  o'clock  this  morning. 
11  p.  m.:  Pulse,  102;   temperature,  99.5°  F. 

December  20th,  9  a.  m.:  Pulse,  102;  temperature,  99.2°  F. 

December  21st,  8.30  a.m.:  Pulse,  108;  temperature,  98.5°  F.;  ordered  tincture  of 
digitalis,  10  drops.     9  p.  m.:   Pulse,  106;  temperature,  100°  F. 

December  22d,  9  A.  m.:  Pulse,  108;  temperature,  98.5°  F.  9  p.  m.:  Pulse,  100;  tem- 
perature, 99.7°  F.;  no  pain;  difficult  respiration;  weak;  has  slight  cough;  heart-sounds 
normal;  no  rales  to  be  heard  in  the  lungs.  There  is  stiffness,  but  not  pain,  on  moving  the 
lower  extremities.     Has  had  three  to  five  half  liquid  stools. 

December  2Jfth,  10  p.  m.:  Pulse,  108,  weak  and  soft;  complains  of  pain  in  the  breast; 
no  movement  of  the  bowels  since  5  o'clock  this  morning. 

December  2oth:  Pulse  soft  and  very  weak.  The  patient  is  very  weak  and  can  stand 
only  for  a  few  minutes  at  a  time.  10  p.m.:  Pulse,  102,  weak;  temperature  normal. 
Four  liquid  stools  in  the  past  twenty-four  hours. 

After  this  time  there  was  no  further  rise  in  temperature.  The  stools  were  still  liquid 
until  about  the  middle  of  January,  1881.  The  patient  gradually  became  stronger,  and 
was  able  to  be  up  and  about  the  house  about  the  end  of  January.  Had  no  edema  of  the 
legs  at  any  time.  About  the  middle  of  February  she  was  able  to  do  her  own  housework, 
but  became  easily  fatigued.     She  has  now  (April)  regained  her  former  state  of  health. 

A  remarkable  feature  in  this  case  was  the  high  temperature  in  the  second  week  after 
the  infection  (as  indicated  by  the  accompanying  chart.  Fig.  29),  which  was  so  uncommon  as 
to  make  me  believe  that  some  complication  had  set  in,  but  failing  to  find  any  after  careful 
examination  of  all  the  organs,  I  could  not  attribute  it  to  any  other  cause  than  the  trichino- 
sis, and  thought  that  I  had  a  very  severe  case  to  deal  with,  which  I  expected  would  ter- 
minate fatally  from  collapse  during  the  continuance  of  the  extremely  high  temperature. 
After  twenty-four  hours,  however,  the  temperature  went  down  and  did  not  rise  again,  and, 
contrary  to  my  expectations,  the  patient  recovered. 

Three  children  of  the  above  patients,  girls,  aged  respectively  fifteen, 
five,  and  two  years,  partook  of  the  ham  in  question,  both  raw  and  after 
boiling,  in  quantities  that  cannot  be  ascertained,  but  no  symptoms  of  the 
disease  appeared  in  them  at  any  time. 

Treatment 

The  first  question  which  presents  itself  in  incipient  cases  of  trich- 
inosis is  naturally  whether  it  is  possible,  and  if  so  in  what  way  we 
may  hope,  to  remove  from  the  intestinal  canal  the  full-grown  and  gravid 
female  intestinal  trichinae  and  the  newly  born  embryo  muscle  trichinae. 
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before  they  perforate  the  wall  of  the  intestines  and  get  out  into  the 
tissues. 

If  we  were  so  fortunate  as  to  know  within  a  few  hours  after  a  meal 
of  trichinous  meat  had  been  eaten  that  such  had  been  eaten,  we  should, 
of  course,  administer  emetics  and  strong  purgatives,  but  this  resource  is 
practically  out  of  the  question,  as  the  patients  do  not  begin  to  have  any 
distressing  symptoms  until  a  day  or  two  after  eating  the  diseased  meat, 
and  then,  in  most  cases,  several  days  will  elapse  before  medical  aid  is 
sought,  and  it  will  probably  take  a  day  or  two  more  for  the  physician  to 
make  up  his  mind  as  to  the  diagnosis. 

If  the  diagnosis  can  be  made  in  the  first  week  of  the  disease,  in  cases 
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in  which  there  has  been  no  diarrhea,  we  should  not  hesitate  to  give  laxa- 
tives and  keep  up  frequent  and  liquid  stools  for  some  time.  But  in  most 
of  the  cases  the  first  stage  of  the  disease  is,  as  it  was  in  the  above-men- 
tioned cases,  characterized  by  a  violent  diarrhea,  caused  by  the  emigra- 
tion of  the  embryo  muscle  trichinae  through  the  intestinal  walls. 

When,  therefore,  as  in  these  cases,  liquid  stools  are  as  frequent  as 
from  10  to  20  in  the  twenty-four  hours,  it  seems  to  me  that  purgatives 
are  not  only  unnecessary,  but  are  even  contraindicated,  for  the  following 
reasons :  We  know  that  we  have  to  do  with  a  disease  which  will  last  for  a 
long  time  and  greatly  debilitate  the  patient.  To  obviate  this  inevitable 
debilitation,  the  only  remedy  in  our  power  is  a  nourishing  and  roborating 
treatment.     Purgatives  would  tend  only  to  diminish  or  do  away  with 
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what  might  have  remained  of  the  assimilating  power  of  the  upper  parts 
of  the  intestines,  and  I  consequently  abandon  them  altogether  in  such 
cases,  permitting  the  patients  to  have  a  full,  nourishing,  but  at  the  same 
time  easily  digested  diet,  and  as  much  as  they  wish.  Milk  was  used 
steadily  as  a  drink;  soup,  eggs,  beefsteak,  fish,  oysters,  etc.,  were  also 
freely  used,  and  the  amount  limited  only  when  vomiting  prevented  their 
use.  Beer,  wine,  and  whisky,  ad  libitum,  for  stimulation.  Besides 
these,  the  medicines  given  were  merely  symptomatic,  namely:  quinin, 
when  the  temperature  rose;  digitalis,  when  the  pulse  exceeded  110;  and 
morphin,  hypodermically  and  per  orem,  to  allay  the  pain. 

As  soon  as  the  acute  stage  of  the  disease  has  passed  and  the  patient 
has  entered  upon  the  slow  stage  of  convalescence,  the  only  medicines 
to  be  used,  in  addition  to  an  invigorating  diet  and  the  moderate  use 
of  stimulants,  are  the  ferruginous  tonics. 


NERVE-STRETCHING 

WITH    E.   W.    LEE,   M.D. 


This  operation  has  been  known  for  only  about  half  a  decade.  It  was 
originated  accidentally  by  Billroth,  who  cut  down  upon  the  sciatic  nerve, 
expecting  to  find  a  tumor,  but  found  nothing  but  normal  nerve  tissue. 
By  this  very  examination,  however,  the  neuralgia  was  relieved.  Nerve- 
stretching  as  a  premeditated  surgical  operation  was  first  carried  out  by 
von  Nussbaum,  in  Munich. 

The  unexpected  success  in  relieving  pain  by  this  operative  procedure 
in  cases  in  which  all  other  remedies  have  failed,  and  the  almost  absolute 
immunity,  not  only  from  danger  to  the  patient's  life,  but  also  from  the 
destruction  or  impairment  of  the  normal  functions  of  the  nerve  operated 
upon,  caused  this  operation  to  be  very  readily  adopted  by  medical  men 
all  over  the  world. 

There  are  already  a  number  of  facts  at  our  disposal  which  throw 
considerable  light  upon  the  therapeutic  value  of  the  operation  in  certain 
diseases  of  the  nerves. 

As  our  knowledge  of  the  subject  is  as  yet  very  imperfect,  owing  to  the 
scarcity  of  pathologicophysiologic  experiments  on  animals,  we  shall  here 
give  only  a  brief  account  of  the  various  nervous  diseases  in  which  nerve- 
stretching  has  been  tried,  and  point  out  the  results,  as  far  as  known,  but 
shall  not  be  able  to  state  anything  about  either  the  pathologico-anatomic 
or  the  pathologicophysiologic  side  of  the  question. 

From  a  merely  clinical  point  of  view,  the  different  nervous  diseases 
in  which  nerve-stretching  has  been  tried  are  the  following: 


I.  Neuralgic  anomalies. 


1    G  •«*•       /  (")  Rheumatic,  idiopathic  or  primary. 

1.  ociaiica.  s/i\o         i        i'  I 

[  (o)  symptomatic  or  secondary. 

2.  Prosopalgia,  or  neuralgia  of  the  fifth  pair. 

3.  Intercostal  neuralgia. 

4.  Idiopathic  neuralgias  of  other  nerves. 

5.  Neuralgias  of  the  peripheral  nerves  caused  by  surgical 

lesions  involving  the  nerve-trunks. 


fl.  Mimic  spasm.     Spasms  of  the  seventh  pair. 
2.  Spasms  of  the  accessory  nerve  of  Willis. 
3.  Spastic  contractions  of  the  nerves  of  the  extremities. 

III.  tpilepsy. 

IV.  Paralysis. 
V.  Tetanus. 

VI.  Locomotor  ataxia. 
VII.  Anesthetic  leprosy. 
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I.     Neuralgic  Anomalies 

1.  Sciatica 
(a)  Rheumatic,  Idiopathic,  or  Primary  Sciatica. — We  have  had  at  our 
disposal  reports  of  10  cases  of  nerve-stretching  in  this  disease,  8  of  which 
were  successful  and  2  unsuccessful  (Bernays). 

Case  1. — (John  Chej-ne,  Edinburgh,  1877.  ^'^)  A  furaace-man,  forty  years  of  age, 
sufiFered  for  five  years  from  pain  and  weakness  in  the  right  leg,  which  increased  to  such 
an  extent  that  he  became  unable  to  walk.  On  April  19,  1877,  the  sciatic  nerve  was 
stretched.  The  nerve  appeared  perfectly  normal.  The  operation  was  followed  by 
perfect  recovery. 

Case  2. — (John  Cheyne,  Edinburgh,  1877.  ^'  ^)  A  furnace-man,  forty-one  years  of 
age,  had  suffered  from  sciatica  of  the  left  side  for  ten  months.  The  sciatic  nerve  was  ex- 
posed and  stretched  April  23,  1877.  The  nerve  appeared  to  have  undergone  fatty  de- 
generation, and  large,  tortuous  veins  were  to  be  seen  on  its  surface.  The  pain  disappeared 
entirely,  with  the  exception  of  a  small  place  behind  the  great  trochanter,  where  pressure 
still  caused  a  little  pain. 

Case  3. — (Maag,  Denmark,  1878.^)  A  girl,  nineteen  years  old,  suffered  from  sciatica 
of  three  months'  standing.  The  nerve  was  stretched.  The  wound  did  not  heal  by  first 
intention.     Recovery. 

Case  4. — (Patruban,  Vienna,  1878.*)  Sciatica.  Stretching  of  the  sciatic  nerve, 
followed  by  great  amelioration  of  the  symptoms. 

Case  5. — (Bernays,  St.  Louis,  Missouri,  1878.*)  A  man  had  suffered  for  six  or  eight 
months  from  severe  neiu*algic  pains  on  the  outer  aspect  of  the  thigh.  The  sciatic  nerve 
was  stretched  immediately  above  the  knee.  The  pain  was  relieved  for  six  days,  but  then 
returned.  One  and  one-half  inches  of  the  peroneal  and  external  saphenous  nerves  were 
excised.  This  operation  was  followed  by  entire  relief  of  the  pain,  but  the  muscles  re- 
mained paralyzed. 

Case  6. — Dr.  Bernays  mentions  another  case,  without  giving  particulars,  in  which 
nerve-stretching  proved  to  be  a  complete  failure. 

Case  7. — (Hildebrandt,  Neustadt-Magdeburg,  1880.^)  A  woman,  thirty-two  years 
of  age,  suffered  from  sciatica  of  the  left  side.  The  sciatic  nerve  was  stretched  in  the 
popliteal  space.  The  wound  healed  by  first  intention.  The  operation  was  followed 
by  immediate  relief,  and  the  patient,  after  eight  days,  was  able  to  do  her  own  work. 

Case  8. — (Esmarch,  Kiel,  1880.^)     Sciatica.     Nerve-stretching.     Recovery. 

Case  9. — (Purdie,  London,  1880.*)  Severe  sciatica  of  several  months'  standing  in  a 
miner.  The  sciatic  nerve  was  stretched.  The  woimd  healed  by  first  intention.  Re- 
covery. 

Case  10.— (Fenger,  Chicago,  1880.) 

Synopsis. — Sciatica  of  one  years  standing.  Stretching  of  sciatic  nerve  between  the  great 
trochanter  and  the  tuber  ischii.  Wound  healed  by  suppuration  in  eight  weeks.  Cessation 
of  pain  in  the  leg.  Temporary  paralysis  of  the  sphincter  ani  and  anesthesia  of  anal  region  and 
posterior  surface  of  both  thighs.     Recovery. 

Mrs.  H.,  thirty-five  years  of  age,  healthy,  stout,  has  two  healthy  children,  aged  re- 
spectively seventeen  and  eighteen  years.  Her  father  suffered  from  sciatica  of  the  left 
side  at  the  age  of  forty-five,  which  lasted  a  year,  confining  him  to  his  bed  for  six  months, 
and  finally  disappeared  after  treatment  by  sea-baths.  Her  sister  had  sciatica  at  the 
age  of  thirty.  Her  father  died  of  cancer  of  the  liver  at  the  age  of  fifty.  Her  mother 
is  still  living  and  healthy,  with  the  exception  of  occasionally  recurring  muscular 
rheumatism. 
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In  June,  1879,  while  crossing  the  Atlantic,  Mrs.  H.  was  seized  with  pain  in  the  right 
side  of  the  head,  face,  neck,  and  in  the  right  arm.  An  ointment  was  applied,  and  the  pain 
disappeared  in  two  or  three  weeks. 

November,  1879:  The  patient  awoke  one  night  with  a  sudden  and  violent  pain  in  the 
right  ankle,  which  she  could  trace  to  no  inducing  cause.  She  was  obliged  to  keep  her  bed 
for  eight  days.  Under  the  use  of  morphin  and  some  ointment  the  pain  lessened  so  that 
she  was  able  to  be  up  and  about. 

During  the  whole  of  the  following  winter  she  was  able  to  walk  the  whole  day  long  on 
level  ground  without  pain,  but  when  mounting  stairs  pain  would  set  in,  always  at  the  same 
place,  around  the  external  malleolus,  at  which,  however,  no  swelling  nor  other  inflammatory 
symptoms  were  to  be  seen.  Every  night  she  would  be  awakened  several  times  by  vehe- 
ment pain  in  the  ankle,  caused,  as  she  thinks,  by  moving  the  leg  during  sleep.  In  this 
way  it  went  on  until  June,  1880,  when  pain  set  in  in  the  right  knee  and  soon  extended  along 
the  posterior  part  of  the  femur  to  the  hip,  so  that  she  was  not  able  to  extend  the  leg  at  the 
knee,  and  could  not  walk  without  limping.  When  she  got  out  of  bed  in  the  morning  the 
pain  was  very  severe,  but  would  lessen  after  she  had  walked  about  a  little.  She  would 
soon  become  tired  and  be  obliged  to  sit  down,  and  when  she  would  start  to  walk  again, 
the  pain  would  be  very  severe.  She  was  not  able  to  walk  more  than  about  2000  feet  before 
the  pain  would  become  so  intense  as  to  compel  her  to  sit  down.  Various  kinds  of  internal 
medication,  hypodermic  injections  of  morphin,  and  Turkish  baths  were  tried,  but  with  no 
effect.  The  pain  became  worse,  and  she  had  more  and  more  difficulty  in  walking,  until 
she  finally  determined  to  have  the  proposed  operation  performed. 

On  October  6,  1880,  Dr.  Fenger,  assisted  by  Drs.  Jacobson  and  Koren,  proceeded  to 
stretch  the  right  sciatic  nerve.  The  patient  was  anesthetized  with  chloroform.  An  in- 
cision was  made,  4  inches  in  length,  between  the  great  trochanter  and  the  tuber  ischii. 
The  layer  of  adipose  tissue  was  about  1  inch  in  thickness.  The  depth  of  the  wound  and 
the  hemorrhage  caused  a  little  delay  in  finding  the  trunk  of  the  nerve,  which,  when  found, 
appeared  normal.  The  nerve  was  now  stretched  vigorously,  centrally  as  well  as  per- 
ipherally, and  pressed  between  the  fingers  and  the  instrument  with  which  the  nerve  was 
held  out  of  the  wound,  namely,  an  elevator  of  the  palpebrse  used  as  a  retractor.  The 
wound  was  washed  out  with  2.5  per  cent,  solution  of  carbolic  acid  until  the  hemorrhage 
ceased.  No  drainage-tube  was  inserted.  The  wound  was  closed  with  antisepticized  silk, 
and  a  Lister  dressing  applied. 

The  wound  did  not  heal  by  first  intention,  but  suppuration  set  in,  which  prevented 
it  from  healing  for  eight  weeks,  during  which  time  the  patient  was  obliged  to  remain 
in  bed. 

The  pain  in  the  thigh  and  knee  ceased  entirely  and  has  not  since  returned,  and  the 
knee  could  be  fully  extended  without  pain;  but  for  seven  weeks  after  the  operation  there 
were  intercurrent  attacks  of  pain  around  the  right  malleolus,  which  were  controlled  by 
morphin,  and  after  the  above-named  period  ceased  entirely. 

Four  weeks  after  the  operation,  when  lifting  herself  upon  the  bed-pan,  she  experienced 
a  sudden  and  vehement  pain  in  the  sacral  region,  radiating  down  the  posterior  surfaces  of 
both  thighs.  After  two  days  this  pain  ceased,  but  complete  anesthesia  around  the  sa- 
crum, the  nates,  and  rectum,  and  down  the  posterior  surfaces  of  both  limbs  remained.  In- 
jections in  the  rectum  would  not  be  felt,  and  for  four  weeks  the  passages  were  involuntary. 
There  was  also  a  strong  tendency  to  incontinence  of  urine. 

Eight  weeks  after  the  operation  the  wound  was  healed  and  the  patient  was  able  to 
get  out  of  bed,  but  she  had  to  use  crutches  for  four  weeks. 

Sitting  on  a  hard  chair  would  cause  severe  pain  in  the  sacral  region,  which  would  be 
relieved  only  by  sitting  upon  an  inflated  rubber  bed-pan. 

The  sacral  region  and  nates  were  in  no  place  tender  on  pressure,  and  the  skin  covering 
them  was  so  completely  anesthetic  that  a  hypodermic  injection  of  morphin  would  not  be 
felt  at  all. 
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After  four  weeks'  exercise  on  crutches,  during  which  time  the  right  leg  was  somewhat 
weak,  but  painless,  she  became  able  to  walk  with  a  cane,  which  she  was  obliged  to  use  for 
about  two  weeks.  Slight  edema  around  the  malleoli  of  the  right  leg  would  show  itself 
evenings  and  disappear  in  the  mornings. 

Now,  March  4,  1881,  the  patient  is  able  to  walk  about  the  whole  day,  and  has  no  pain 
whatever  in  the  leg,  even  after  walking  two  miles.  When  she  gets  tired  after  such  a  walk 
she  will  sometimes  feel  a  pricking  sensation  along  the  posterior  side  of  the  leg,  and  occa- 
sionally, in  bad  weather,  slight  pain  in  the  ankle.  WTien  she  sits  more  than  two  hours  in  a 
hard  chair  she  feels  pain  in  the  sacral  region.  The  usual  sensation  with  the  passages  is 
not  quite  normal.  No  fecal  matter  will  pass  involuntarily,  but  sometimes,  when  coughing, 
flatus  will  pass  without  her  knowledge.  There  is  incomplete  anesthesia  along  the  external 
border  of  the  foot  and  external  malleolus,  on  the  nates,  and  the  upper  part  of  the  posterior 
surface  of  the  right  thigh.  The  sensibility  of  the  remainder  of  the  lower  extremity  is 
normal,  and  the  muscular  strength  natural. 

In  this  rheumatic  or  idiopathic  sciatica  nerve-stretching  may  be 
considered  to  have  had  good  results,  and  so  much  the  more  since  the 
cases  in  which  it  has  been  resorted  to  have  been  obstinate,  of  from  three 
months'  to  fifteen  years'  duration,  and  the  operation  has  been,  so  to 
speak,  the  ultimum  refugium,  every  other  mode  of  treatment  having,  in 
most  of  the  cases,  been  tried  in  vain  before  the  operation  was  resorted  to. 
The  operation,  furthermore,  has  been  so  far  successful  in  this  disease 
that  in  8  of  the  cases  the  one  operation  was  sufficient  and  no  renewal  of 
the  stretching  was  necessary. 

The  localities  in  which  the  nerve  has  been  stretched  for  sciatica 
are:  (1)  The  popliteal  space,  posterior  to  or  above  the  knee-joint  (Bernays, 
von  Nussbaum,  and  Hildebrandt) ;  or,  more  commonly,  (2)  the  in- 
cisura  sciatica,  that  is,  the  space  between  the  great  trochanter  and  tuber 
ischii,  where  the  nerve  comes  down  from  beneath  the  gluteus  maximus, 
is  covered  only  by  the  skin,  and  rests  upon  the  quadratus  femoris  muscle. 
The  latter  locality  is  by  far  the  most  convenient  for  the  performance  of 
the  operation,  partly  because  the  trunk  of  the  nerve  is  easily  found,  and 
partly  because  a  comparatively  unskilled  operator  may  perform  the 
operation  without  risk,  as  the  vessels  which  accompany  the  nerve  are 
insignificant  in  size.  The  operation  in  the  incisura  sciatica  has,  more- 
over, the  advantage  that  the  nerve-trunk  is  stretched  at  a  point  not  far 
distant  from  the  nerve-center.  Langenbuch  advises  to  stretch  the  nerves 
as  near  the  center  as  possible,  even  if  it  is  not  known  in  what  part  of  the 
nervous  system  the  action  is  needed.  This  renders  it  more  certain  that 
all  the  nerve-fibers  affected  will  be  reached  by  the  operation.  In  the 
operation  in  the  popliteal  space  there  is  some  danger  even  for  the  skilled 
operator,  as  has  been  demonstrated  in  a  case  reported  by  von  Nussbaum, 
in  which,  although  the  operation  had  been  performed  without  accident, 
hemorrhage  set  in  two  weeks  later,  caused  by  ulceration  through  the 
walls  of  the  popliteal  vein,  produced  by  the  pressure  of  the  drainage- 
tube. 

As  to  the  amount  of  force  which  should  be  employed  to  stretch  the 
nerve  effectively,  it  is  in  this,  as  in  all  cases  of  nerve-stretching,  impossible 
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to  give  specific  rules  for  the  guidance  of  the  operator.  From  experiments 
on  dead  bodies  we  know  that  the  average  weight  required  to  break  the 
sciatic  nerve  asunder  is  130  pounds  (Johnson,  Lymington^) .  On  another 
occasion  the  sciatic  nerve  was  thoroughly  stretched  by  taking  it  out  of 
the  wound  and  Hfting  it  so  that  the  leg  was  also  raised. 

The  advice  most  generally  given,  and  probably  the  best,  is  to  pull  on 
the  nerve-trunk  successively,  both  in  the  peripheral  and  central  direc- 
tions, long  and  vigorously,  until  a  sensation  as  of  something  giving  way 
in  the  trunk  of  the  nerve  is  experienced.  Care  must,  of  course,  be  taken 
to  cease  stretching  when  this  sensation  is  experienced,  so  as  to  avoid  a 
rupture  of  the  nerve-trunk.  The  danger  of  rupture  is,  however,  not 
very  great,  as  no  case  is  as  yet  on  record.  The  same  method  may  be 
pursued  in  the  stretching  of  other  nerves. 

(b)  Symptomatic  or  Secondary  Sciatica. — This  disease  is  characterized 
by  pain  in  the  territory  of  the  sciatic  nerves,  dependent  upon  or  com- 
plicated with  lesions  of  the  spinal  cord.  In  such  cases,  as  might  be 
expected,  nerve-stretching  has  not  been  as  successful  as  in  the  former 
class.  Out  of  7  cases,  only  1  complete  recovery  is  reported  (Andrews) ; 
in  5  cases  greater  or  less  complete  relief  followed  the  operation;  and  in  1 
case  (Czerny)  no  effect  at  all  was  experienced. 

From  another  standpoint  than  that  of  cure  of  the  disease,  which  in 
this  affection  is  generally  out  of  the  question,  it  must  be  admitted  that 
the  operation  has  even  here  not  been  performed  in  vain,  for  by  it  the 
sufferings  of  the  patients  have  been  relieved  in  great  measure.  We  con- 
sider that  the  good  results  obtained  by  this  operation  have  been  amply 
sufiicient  to  compensate  for  the  inconvenience  to  the  patient,  due  to  the 
operation  itself. 

Case  1. — (E.  Masing,  1878.1°)  A  workingman,  thirty-seven  years  old,  had  suf- 
fered for  eight  years  so  severely  from  neuralgia  in  both  extremities  that  he  was  about  to 
commit  suicide.  For  seven  years  he  had  been  going  from  one  hospital  to  another  with- 
out obtaining  relief.  The  muscles  of  both  legs  were  atrophic;  almost  complete  anes- 
thesia existed  in  the  territory  of  the  sciatic  nerves  of  both  sides;  the  muscles  of  the  legs 
and  feet  were  paretic;  defecation  was  sometimes  spontaneous,  and  micturition  diflScult. 
The  sciatic  nerves  of  both  sides  were  stretched  under  antiseptic  precautions.  Violent 
pain  was  experienced  in  the  first  week  after  the  operation.  During  the  second  week  the 
pain  gradually  diminished,  and  the  anesthesia  and  paresis  lessened. 

Two  months  later  the  left  crural  nerve  was  stretched  on  account  of  pain  on  the  an- 
terior side  of  the  thigh.  The  final  result  was  that  the  anesthesia  and  pain  entirely  dis- 
appeared, and  the  paresis  was  ameliorated  until  there  remained  only  slight  disturbance 
of  motion  in  the  ankle-joints  and  toes.     The  urinary  trouble,  however,  continued. 

Case  2. — (E.  Masing,  1878.1")  A  boy,  ten  years  of  age,  after  a  fall  on  the  sacral 
region,  suffered  from  contractures  of  the  muscles  of  the  left  leg,  so  that  the  foot  was 
fixed  in  the  position  of  pes  varus.  There  was  no  active  mobility  whatever;  passive 
movements  caused  pain;  there  was  general  hyperesthesia  of  the  skin  of  the  foot  and 
leg;  tenderness  on  pressure  along  the  sciatic  nerve.  During  sleep  and  narcosis  the 
spastic  contractures  relaxed.  All  other  means  having  been  tried  in  vain,  nerve-stretching 
was  resorted  to.  Immediately  after  the  operation  the  symptoms  increased,  and  no  ameli- 
oration set  in  for  seven  weeks,  after  which  time  the  pain  and  spasms  gradually  diminished. 
Seven  months  afterward  the  patient's  condition  was  a  little  better,  but  he  still  had  pain 
and  was  unable  to  walk. 
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Case  3. — (Edmund  Andrews,  Chicago,  1876.^)  A  sailor,  who  had  fallen  down  a  year 
previous  to  the  operation  and  fractured  two  ribs  and  the  right  thigh,  subsequent  to  this 
injury  suffered  from  paresis  and  anesthesia  of  both  lower  extremities.  When  brought 
into  Mercy  Hospital,  he  complained  of  spastic  contractions  and  severe  pain  when  his  legs 
were  extended,  the  main  symptom  being  constant  tonic  spasms  of  the  adducti  of  both 
thighs,  the  contraction  being  caused,  among  other  things,  by  touching  the  glans  penis. 
In  narcosis,  carried  out  even  to  complete  anesthesia  of  the  cornea,  extension  of  the  lower 
extremities  would  cause  these  spasms  to  set  in.  On  May  15, 1876,  the  left  sciatic  and  crural 
nerves  were  stretched.  After  the  operation  the  symptoms  on  the  right  side  ceased,  and 
when,  on  May  24,  1876,  the  same  operation  had  been  performed  on  the  right  side,  the 
spasms  of  the  left  leg  ceased.  The  cure  was  perfect  seven  months  after  the  second  opera- 
tion, so  far  as  known — so  far  perfect,  at  least,  as  to  enable  the  patient  to  perform  a  sailor's 
duties  on  his  passage  from  America  to  England. 

Case  4. — (Czerny,  1879.")  Neuralgia  in  the  sciatic  nerves  of  both  sides  from  myelitis, 
caused  by  compression,  in  a  case  of  Pott's  disease  of  the  vertebral  column.  The  sciatic 
nerves  were  stretched,  with  no  perceptible  result. 

Case  5. — (Trendelenburg,  1880.')  Sciatica  consequent  upon  spinal  injury.  The 
sciatic  nerve  was  stretched,  with  incomplete  effect. 

Case  6.— (Fenger,  1880.) 

Synopsis. — Severe  sciatic  pain  of  four  months'  standing  in  a  case  supposed  to  be  central 
cancer  of  the  bones  of  the  pelvis.  Stretching  of  the  sciatic  nerve.  Cessation  of  the  pain.  Pro- 
gressive cachexia  and  debility.     Death. 

Miss  Fogarty,  unmarried,  forty-five  years  of  age,  came  under  the  care  of  Dr.  Fenger 
December  10,  1880.  Family  history  good.  She  had  had  no  severe  illness  previously,  but 
had  always  been  rather  lean  and  nervous.  Four  months  previous  she  was  seized  with  what 
she  believed  to  be  rheumatic  pains  at  the  external  and  posterior  side  of  the  left  hip,  and 
from  there  radiating  upward  along  the  right  half  of  the  sacrum  to  the  lumbar  region,  and 
downward  along  the  posterior  side  of  the  thigh  to  the  knee-joint.  The  pain,  at  first  slight, 
made  it  difficult  for  her  to  walk,  and  two  months  later  she  was  obliged  to  go  about  on 
crutches,  as  the  pain  became  unbearable  when  the  limb  touched  the  ground. 

Many  kinds  of  internal  and  external  treatment  were  tried  by  different  physicians, 
but  the  pain  steadily  increased,  and  paroxysms  set  in  even  when  she  was  sitting  or  lying 
down,  so  that  she  was  not  able  to  sleep  at  night,  and  the  pain  could  not  be  controlled  even 
by  large  doses  of  morphin.  During  these  four  months  her  appetite  was  poor,  and  she 
decreased  considerably  in  weight. 

On  examination,  December  10th,  the  patient  was  lying  on  an  adjustable  folding-chair, 
the  left  leg  slightly  flexed  on  the  hip-joint  and  resting  on  pillows.  The  slightest  movement 
from  this  position  would  cause  intense  pain.  Pressure  upon  the  great  trochanter  would 
also  cause  pain,  as  well  as  pressure  anterior  to  the  joint.  No  swelling  around  the  hip. 
The  patient  was  considerably  emaciated.  Pulse  and  temperature  normal.  Lungs,  heart, 
and  abdominal  organs  normal.  The  urine  contained  neither  albumin  nor  sugar.  The 
bowels  were  habitually  constipated.  There  were  no  signs  of  paresis  or  anesthesia  in  any 
part  of  the  lower  extremities. 

As  the  pain  was  mainly  localized  around  the  hip-joint  and  the  patient  would  submit 
neither  to  an  operation  nor  to  an  examination  in  narcosis,  extension  by  means  of  a  weight 
and  pulley  was  tried  to  relieve  the  pain  in  the  hip.  For  about  a  week  it  seemed  as  if  this 
treatment  would  relieve  the  pain,  as  the  patient  was  able  to  rest  in  bed  night  and  day,  and 
suffered  much  less  at  night,  but  in  the  second  week  severe  paroxysms  of  pain  set  in,  just 
as  before  the  extension,  and  could  not  be  controlled  by  hypnotics  of  any  kind.  She  then 
consented  to  have  an  examination  made  in  narcosis,  and  then,  if  the  hip-joint  was  found 
healthy,  to  have  nerve-stretching  performed  at  the  same  time.  Consequently,  preparations 
were  made,  and  on  January  6,  1881,  Dr.  Fenger,  assisted  by  Dr.  Dudley,  performed  the 
operation. 
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The  patient  was  anesthetized  with  ether;  the  hip-joint  was  found  perfectly  movable; 
the  sciatic  nerve  was  cut  down  upon  between  the  great  trochanter,  and  the  tuber  ischii 
taken  out  without  difficulty,  stretched  vigorously  both  in  the  central  and  peripheral  direc- 
tions, and,  after  having  been  compressed  and  rolled  between  the  finger  and  the  retractor 
with  which  it  was  lifted  from  the  wound,  it  was  replaced,  a  drainage-tube  inserted,  the 
wound  united  with  aseptic  silk,  and  a  Lister  dressing  applied. 

The  spontaneous  pain  in  the  legs  disappeared  entirely  from  the  time  of  the  operation, 
so  that  the  patient  could  rest  in  bed  and  sleep  all  night  long,  but  active  and  passive  move- 
ments of  the  lower  extremity  would  still  cause  pain  on  the  posterior  side  of  the  hip  and  in 
the  lumbar  region.  For  three  days  after  the  operation  there  was  incessant  vomiting,  which 
afterward  disappeared.  Pulse  and  temperature  were  always  normal.  Four  days  after 
the  operation  the  drainage-tubes  and  sutures  were  removed.  Eight  days  after  the  opera- 
tion the  Lister  dressing  was  removed,  and  the  wound  healed  by  first  intention.  In  the 
course  of  the  following  four  weeks  the  patient  wasted  gradually;  the  appetite,  previously 
poor,  disapp>eared  entirely;  in  the  mean  time  the  pulse  and  temperature  continued  normal. 
She  would  sleep  at  night  and  part  of  the  day  without  hypnotics,  and  never  complained  of 
any  pain  except  when  moved  to  have  a  passage  of  the  bowels  or  an  injection.  In  the 
second  week  of  February  she  became  somnolent,  apathetic,  no  rise  in  temperature  occurring 
at  any  time,  and  died  February  12th.     An  autopsy  was  not  permitted. 

Case  7.— (Fenger,  1880.) 

Synopsis. — Severe  pains  in  region  of  left  sciatic  nerve  in  a  case  of  obscure  central  nervous 
disease.  Nerve-stretching.  Healing  by  first  intention.  Cessation  of  pain.  Progress  of  the 
original  disease.     Death. 

P.  N.,  an  Irishman,  about  sixty  years  of  age,  was  transferred  August  5,  1880,  from 
th* medical  to  the  surgical  side  of  Cook  County  Hospital,  and  put  under  Dr.  Fenger' s 
care,  with  a  view  to  the  performance  of  nerve-stretching  for  supposed  sciatica.  The 
patient  was  greatly  emaciated,  and  absent-minded  or  idiotic,  so  that  he  was  not  able  to 
give  any  history  of  his  case.  He  complained  of  severe  pain  on  the  posterior  side  of  the  left 
hip-joint,  radiating  from  this  point  down  the  posterior  side,  of  the  thigh.  This  pain  set 
in  in  frequent  paroxysms  and  did  not  allow  him  to  sleep  at  night .  The  pulse  and  tem- 
perature were  normal;  the  heart,  lungs,  and  abdominal  organs  were  normal;  urine  normal. 
His  mental  condition  was  one  of  stupor.  He  would  sometimes  pass  urine  and  feces  in- 
voluntarily in  bed,  and  his  appetite  was  poor. 

August  7,  1880:  Dr.  Fenger  stretched  the  left  sciatic  nerve  in  the  manner  described 
above.  No  drainage-tube  was  inserted.  The  wound  was  united  by  aseptic  silk,  and  a 
Lister  dressing  applied.  The  wound  healed  by  first  intention  in  eight  days.  The  spon- 
taneous paroxysms  of  pain  ceased,  but  the  patient  wasted  away  gradually,  and  died  four 
weeks  later,  without  any  notable  change  in  the  symptoms.     An  autopsy  was  not  permitted. 

2.    Prosopalgia,  or  Neuralgia  of  the  Fifth  Pair 

The  branches  of  the  fifth  pair,  operated  upon  in  the  recorded  cases, 
have  been  the  supra-orbital  and  infra-orbital  of  both  sides  in  1  case; 
supra-orbital  and  infra-orbital  of  one  side,  2  cases;  infra-orbital  and  men- 
tal of  one  side,  1  case;  supra-orbital,  4  cases;  infra-orbital,  3  cases; 
and  inferior  dental,  1  case. 

Complete  relief  was  experienced  in  9  cases,  partial  relief  in  1  case,  and 
no  effect  in  2  cases.  In  the  case  in  which  partial  relief  was  experienced, 
the  pain  returned  a  few  weeks  after  the  operation.  In  2  of  the  cured  cases 
temporary  painful  sensations  were  felt — in  1  case  immediately,  and  in 
another  twice  during  the  first  year  after  the  operation.  In  3  cases  nerve- 
stretching  was  combined  with  excision.     In  1  case,  after  nerve-stretching 
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had  been  performed  with  no  effect,  the  nerve  was  divided  and  relief 
followed.  The  duration  of  the  disease  varied  from  seven  months  to 
ten,  and  in  1  case  to  fourteen  years.  Sensibility  returned  in  the  territory 
of  the  nerve  operated  upon  almost  immediately  in  2  cases,  after  two 
months  in  1  case,  and  after  five  months  in  1  case. 

Case  1. — (Vogt,  1876.^)  Stretching  of  inferior  dental  nerve  for  neuralgia,  followed 
by  recovery. 

Case  2. — (Crofft,  1877.")  Convulsive  neuralgia  in  the  territory  of  the  infra-orbital 
nerve.  Five-eighths  of  an  inch  of  the  nerve  was  excised,  and  the  nerve  stretched.  During 
the  first  year  after  the  operation  two  light  attacks  of  the  neuralgia  were  experienced. 
After  that  time  the  recovery  was  complete. 

Case  3. — (Charles  Higgins,  1879.")  The  patient  was  a  man,  sixty-two  years  of  age, 
who  suffered  from  neuralgia  of  the  left  supra-orbital  and  infra-orbital  nerves  subsequent 
to  extirpation  of  the  eye.  These  nerves  were  stretched.  The  operation  resulted  in  per- 
fect recovery,  and  sensibility  soon  returned. 

Case  4. — (Higgins,  1879.")  A  man,  fifty-three  years  of  age,  suffered  from  neuralgia 
of  the  right  supra-orbital  nerve  after  extirpation  of  the  eye.  The  nerve  was  stretched, 
with  the  result  of  permanent  relief  from  the  pain  and  a  speedy  return  of  sensibility. 

Case  5. — (Kocher,  1879.*^)  A  cigarmaker,  thirty-two  years  of  age,  had  suffered  for 
fourteen  years  from  neuralgia  of  the  right  supra-orbital  nerve.  Nerve-stretching  was 
performed,  resulting  in  immediate  recovery  and  the  return  of  sensibility  in  two  months. 

Case  6. — (T.  Grainger  Stewart,  1879.'^)  A  man,  seventy  years  old,  suffered  from 
neuralgia  of  the  second  branch  of  the  left  trigeminal  nerve,  combined  with  clonic  spasms 
in  the  facial  muscles  of  the  same  side.  The  left  infra-orbital  nerve  was  stretched,  with  no 
effect.  The  same  nerve  was  afterward  divided,  but  no  relief  from  pain  was  experienced. 
Finally,  the  left  mental  nerve  was  stretched,  and  the  pain  and  spasms  were  permanently 
relieved. 

Case  7. — (Czerny,  1879.")  Neuralgia  of  the  supra-orbital  and  frontal  nerves.  The 
nerves  were  stretched  without  effect.  Two  weeks  later  resection  was  performed,  followed 
by  the  use  of  electricity.     This  treatment  resulted  in  complete  relief. 

Case  8. — (Masing,  1879.")  A  lady,  sixty  years  of  age,  had  suffered  from  severe 
supra-orbital  neuralgia  for  about  three  years.  The  supra-orbital  nerve  was  stretched, 
and  the  patient  recovered.  For  one  week  after  the  operation  chemosis  and  diffuse 
superficial  keratitis  were  noticed,  and  anesthesia  of  the  forehead  and  cornea  continued 
for  eight  months. 

Case  9. — (Hahn,  1880.^)  In  a  case  of  supra-orbital  and  infra-orbital  neuralgia  nerve- 
stretching  was  resorted  to,  with  no  effect. 

Case  10.— (Purdie,  1880.»)  The  patient  had  suffered  for  years  from  epileptiform 
neuralgia  of  the  second  branch  of  the  fifth  pair.  A  transverse  incision  was  made,  and 
the  infra-orbital  nerve  stretched  by  means  of  a  blunt  hook.  This  operation  was  fol- 
lowed by  relapse.  After  five  days  the  nerve  was  again  stretched,  and  complete  relief 
resulted. 

Case  11. — (Von  Nussbaum,  1880.)  Neuralgia  of  the  supra-orbital  and  infra-orbital 
nerves  of  both  sides.  Nerve-stretching  and  excision  of  the  nerves  affected  were  per- 
formed. Relief  for  a  few  weeks  followed  the  operation,  but  the  patient  soon  suffered 
relapse  on  the  left  side. 

Case  12.— (Walsham,  1881.")  A  woman  had  suffered  for  more  than  ten  years  from 
severe  pain  in  the  territory  of  the  infra-orbital  nerve.  The  nerve  was  stretched  at  its 
point  of  exit  from  the  infra-orbital  foramen.  The  operation  was  followed  by  erysipelas, 
in  the  course  of  which  two  slight  attacks  of  pain  were  experienced;  after  this  the  patient  s 
recovery  was  complete.     Five  months  after  the  operation  no  relapse  had  occurred. 
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3.    Intercostal  Neuralgia 

Case  1. — (Von  Nussbaum,  1878.'''*)  A  man,  twenty  years  old,  suffered  from 
severe  neuralgia  on  both  sides,  extending  from  the  sternum  to  the  umbilicus.  In- 
cisions were  made  on  both  sides,  along  the  external  border  of  the  rectus  abdominis  mus- 
cle, and  the  eighth,  ninth,  and  tenth  intercostal  nerves  exposed  and  stretched.  Tem- 
porary relief  was  experienced.  A  relapse  followed,  and  no  further  history  of  the  case  is 
reported. 

4.    Idiopathic  Neuralgias  of  Other  Nerves 

Five  cases  of  nerve-stretching  in  this  class  of  diseases  have  been 
recorded,  2  of  which  resulted  in  complete  recovery,  while  in  3  cases  the 
relief  obtained  was  only  partial. 

Cases  1,  2,  3. — (Langenbuch,  1880.^)  Brachial  neuralgia.  The  brachial  plexus 
was  stretched,  with,  in  each  case,  only  partial  relief. 

Case  4. — (Hildebrandt,  1880.^)  A  man,  thirty-two  years  of  age,  complained  first 
of  stiffness  of  the  fingers  of  the  right  hand;  later,  of  pain  along  the  inner  surface  of  the 
forearm,  which  afterward  extended  up  the  arm  and  right  side  of  the  neck.  The  brachial 
plexus  was  stretched,  and  the  patient  obtained  immediate  and  permanent  relief. 

Case  5. — (Schiissler,  1880.^')  A  lady,  fifty-three  years  of  age,  had  suffered  for  three 
years  from  severe  neuralgia  in  the  right  half  of  the  occipital  region.  The  trunk  of  the 
occipitalis  major  nerve  was  laid  open,  from  the  place  where  it  passes  through  the  trapezius 
muscle  up  to  the  spina  occipitalis  externa.  The  sheath  of  the  nerve  was  thickened  and 
injected.  The  nerve  was  then  taken  out  from  the  sheath,  taken  between  two  fingers,  and 
stretched  vigorously  in  both  directions.  The  wound  was  closed,  and  an  antiseptic  dressing 
applied.  A  few  slight  attacks  of  pain  occurred  during  the  first  three  days;  after  that  time 
the  recovery  was  complete.     The  wound  healed  by  first  intention. 


5.    Neuralgias  of  the  Peripheral  Nerves,  Caused  by  Surgical  Lesions  Involv- 
ing the  Nerve-trunks 

This  class  of  neuralgias  is  represented  by  11  detailed  cases,  of  which 
8  were  cured,  2  improved,  and  1  a  failure.  In  1  case  it  was  necessary  to 
stretch  the  nerve  a  second  time  before  relief  was  secured.  The  nerves 
stretched  were  the  following:  Brachial  plexus,  1  case:  recovery.  The 
median  nerve,  3  cases :  2  recoveries  and  1  partial  relief.  The  ulnar  nerve, 
2  cases :  1  complete  and  1  partial  recovery.  The  sciatic  nerve,  2  cases : 
2  recoveries.  The  digital  nerve,  1  case :  recovery.  The  peroneal  nerve, 
1  case :  recovery.     Nerves  of  the  testicle,  1  case :  no  effect. 

Besides  the  11  cases  reported  here,  it  must  be  mentioned  that  Es- 
march  has  performed  nerve-stretching  several  times  (the  exact  number 
is  not  given)  in  cases  of  neuralgia  following  amputation,  namely,  in 
painful  amputation  stumps,  with  invariable  success.  It  seems,  therefore, 
possible  that  in  these  obstinate  cases  nerve-stretching  may  supplant 
the  former  treatment  of  excision  of  the  scar  of  the  stump,  or  reamputa- 
tion. 

It  has  been  ascertained  that  the  radial  nerve  of  an  adult  requires  an 
average  weight  of  84  pounds  to  break  it  asunder. 
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Case  1. — (Callender,  1875.8)  Neuralgia  in  the  territory  of  the  median  nerve, 
of  one  year's  duration,  subsequent  to  amputation  of  the  hand  on  account  of  injury 
by  a  circular  saw.  The  median  nerve  was  stretched,  and  the  patient  obtained  permanent 
relief. 

Case  2.— (Maag,  1878.')  A  woman,  twenty-three  years  of  age,  suffered  from  pain 
in  the  region  of  the  sciatic  nerve,  of  eighteen  months'  duration,  subsequent  to  an  ab- 
scess of  the  thigh.  The  sciatic  nerve  was  stretched;  the  wound  did  not  heal  by  first 
intention.     Recovery. 

Case  3. — (Maag,  1878.^)  Intermittent  neuralgia  and  contracture  of  the  thumb 
and  forefinger  of  the  right  hand,  subsequent  to  a  punctured  wound  of  the  hand.  The 
median  nerve  was  stretched  in  the  sulcus  bicipitalis,  and  the  patient  recovered. 

Case  4. — (Vogt,  1878.*)  Neuralgia  after  wound  on  the  inner  side  of  the  right  fore- 
arm, involving  the  ulnar  nerve.  The  incision  was  made  in  the  scar,  and  the  ulnar  nerve 
dissected  out  and  stretched.  The  operation  was  followed  by  immediate  and  permanent 
relief. 

Case  5. — (Czerny,  1879.")  Neuralgia  subsequent  to  suppuration  around  elbow- 
joint.  The  ulnar  nerve  was  stretched  in  the  axillary  plexus.  The  patient's  condition  was 
ameliorated,  but  the  recovery  was  not  perfect. 

Case  6. — (Estlander,  1879.^1)  After  a  bullet  wound  through  the  arm  the  patient 
suffered  from  neuralgia  in  the  territory  of  the  median  nerve.  The  nerve  was  stretched, 
and  the  pain  ceased  for  twenty-four  hours.  This  was  followed  by  a  relapse  for  three 
weeks.     After  this  time  the  pain  gradually  decreased,  but  the  recovery  was  not  perfect. 

Case  7. — (Kiister,  1880.')  Sciatica  consequent  upon  bullet  wound.  The  sciatic 
nerve  was  stretched  without  effect.  Nerve-stretching  was  repeated,  followed  by  re- 
covery. 

C.\se  8. — (Purdie,  1880.^)  Neuralgic  pain  in  the  index-finger  subsequent  to  suppu- 
ration under  the  nail.  The  digital  nerves  were  stretched;  the  pain  ceased  and  has  not 
returned. 

Case  9. — (Esmarch,  1880.')  The  peroneal  nerve  was  stretched  on  account  of  neu- 
ralgia.    The  operation  was  followed  by  recovery. 

Case  10. — (Esmarch,  1880.')  Neuralgia  of  the  testicle  after  castration.  The  ex- 
ternal spermatic  nerve  was  stretched,  but  the  operation  gave  no  relief  to  the  pain. 

C.\SE  11. — (Crede,  1880.^)  Ascending  neuritis  in  the  territory  supplied  by  the  left 
radial  nerve,  following  traumatic  injury.  The  radial,  median,  ulnar,  and  cutaneous  axil- 
lary nerves  were  stretched,  and  the  pain,  which  had  been  intense  for  eighteen  months,  was 
immediately  and  permanently  relieved. 

II.    Spastic  Anomalies 

1.     Mimic  Spasm.    Spasms  of  the  Seventh  Pair 

The  5  cases  of  mimic  spasm  on  record  were  all  cured  by  nerve-stretch- 
ing. The  disease  was  of  from  two  to  eight  years'  standing.  The  paral- 
ysis following  the  operation  lasted,  in  the  4  cases  in  which  it  was  reported, 
respectively  two  weeks,  eight  weeks,  two  months,  and  five  months.  In 
1  case  the  nerve  was  stretched  anterior  to  the  ear,  below  the  zygomatic 
arch.  In  the  other  cases  a  more  central  incision  was  made,  that  is, 
below  or  behind  the  ear. 

Case  1.— (Baum,  1878.2»)  A  woman,  thirty-five  years  old,  suffered  from  spasms 
in  the  muscles  of  the  left  side  of  the  face  subsequent  to  epileptiform  attacks.  An  inci- 
sion was  made  anterior  to  the  ear,  and  the  seventh  nerve  stretched.  The  operation 
was  followed  by  paralysis  for  two  weeks,  after  which  time  the  recovery  was  perfect. 
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Case  2. — (SchUssler,  1879.-'')  A  lady,  thirty-nine  years  of  age,  had  suffered  for 
eight  years  from  spasms  in  the  left  half  of  the  face  and  soft  palate.  The  trunk  and 
descending  branch  of  the  seventh  nerve  were  vigorously  stretched.  The  relief  was  in- 
stantaneous; a  slight  paralysis  continued  for  eight  weeks.  Two  months  after,  there  had 
been  no  relapse. 

Case  3. — (Allan  Sturge  and  Mr.  Godlee,  1881. '2)  A  lady  had  suffered  from  mimic 
spasm  for  over  five  years.  The  seventh  nerve  was  stretched  below  the  ear.  The  opera- 
tion was  followed  by  paralysis,  which  continued  two  months.  After  that  time  the 
recovery  was  complete. 

Case  4. — (Eulenberg,  1881. i'')  Nerve-stretching  was  performed  in  a  case  of  mimic 
spasm.  Paralysis  for  five  months  and  complete  recovery  were  the  results  of  the  opera- 
tion. 

Case  5. — Dr.  Putnam  (18811^)  reports  one  case  of  mimic  spasm  in  which  nerve- 
stretching  was  performed  and  recovery  followed. 


i.    Spasms  in  the  Territory  of  the   Accessory   Nerve   of  Willis — that  is. 

Spasmodic  Torticollis 

Six  cases  of  nerve-stretching  in  this  disease  are  recorded,  only  1  of 
which  was  cured  by  the  nerve-stretching  alone.  In  1  case  nerve-stretch- 
ing gave  only  partial  relief,  and  in  2  cases  it  was  of  no  effect.  In  1  of 
these  latter  cases  the  relief  was  subsequently  obtained  by  excision.  In 
2  cases  nerve-stretching  combined  with  excision  resulted  in  cure.  In  1 
of  the  last-named  cases  a  return  of  the  spasms  occurred  for  about  fifteen 
minutes,  and  in  the  other  slight  spasms  of  about  one  month's  duration 
followed  the  operation.  The  disease  had  persisted  from  six  to  eighteen 
months.  The  incision  was  made  and  the  nerve  stretched,  in  each  case, 
at  the  upper  part  of  the  posterior  border  of  the  sternocleidomastoid 
muscle. 

From  the  following  cases  we  conclude  that  nerve-stretching  in  this 
disease  is  not  so  efficacious  as  in  mimic  spasm,  and  it  seems  to  be  ad- 
visable to  combine  nerve-stretching  with  excision,  as  was  done  in  the  2 
cases  reported  by  Hansen: 


Case  1. — (Tage  Hansen,  1878.^)  A  woman,  thirty-one  years  of  age,  had  suf- 
fered for  six  months  from  spasmodic  torticollis.  The  nerve  was  cut  down  upon  at  the 
upper  part  of  the  posterior  border  of  the  sternocleidomastoid  muscle  and  vigorously 
stretched,  and  a  piece  of  the  nerve,  12  mm.  in  length,  excised.  When  the  patient  awoke 
from  the  narcosis,  the  spasms  returned  for  a  quarter  of  an  hour,  then  ceased,  and  have  not 
returned. 

Case  2. — (Tage  Hansen,  1878.''*)  A  woman,  thirty  years  of  age,  had  suffered  for 
one  and  one-half  years  from  spasmodic  torticollis.  Nerve-stretching  was  resorted  to, 
and  15  mm.  excised.  Slight  spasms  continued  for  a  month.  After  this  time  the  recovery 
was  complete. 

Case  3. — (Annandale,  1879.^)  A  woman,  twenty-four  years  of  age,  suffered  from  tor- 
ticollis, the  head  being  drawn  to  the  left  so  as  to  look  over  the  shoulder.  When  an  attempt 
was  made  to  turn  the  head  to  its  normal  position,  severe  clonic  spasms  set  in.  The  spinal 
accessory  nerves  of  the  left  side  were  stretched.  This  operation  gave  no  relief.  The 
nerves  were  then  divided,  and  immediate  relief  followed.  One  year  after  the  operation  the 
mobility  was  normal  and  the  patient  suffered  no  pain. 
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Cases  4  and  o.— D.  E.  Morgan  (18792«)  reports  2  cases  of  spasmodic  torticollis,  one 
of  which  was  cured  by  nerve-stretching.     In  the  other  no  effect  was  produced. 

Case  6. — Kiister  (1880')  reports  a  case  of  clonic  spasms  in  the  muscles  supplied  by  the 
spinal  accessory  nerve.  The  nerve  was  stretched,  but  the  operation  gave  only  partial 
relief. 

3.     Spastic  Contractioxs  of  the  Nerves  of  the  Extremities 

To  the  3  cases  of  this  disease  here  recorded  might  be  added  the  case 
of  Dr.  E.  Andrews,  of  Chicago,  already  mentioned.  The  case  is  re- 
markable as  being  the  only  one  in  which  not  only  the  spasms,  but  also 
the  contracture,  ceased,  and  complete  cure  was  effected.  Improvement 
was  produced  by  nerve-stretching  in  the  other  3  cases :  in  2  of  them  the 
tonic  spasms  diminished,  and  in  the  third  the  spastic  cramps  ceased,  but 
the  contracture  remained. 

Case  1. — (Von  Nussbaum,  1872.*)  Spastic  contraction  of  the  left  pectoralis  major 
and  minor,  flexors  of  the  left  arm,  forearm,  and  hand,  subsequent  to  bullet  wounds 
of  the  elbow  and  neck.  Nerve-stretching  was  performed,  the  following  nerves  being 
included  in  the  operation:  the  ulnar  nerve  at  the  border  of  the  biceps,  the  nerve-trunks 
around  the  axillary  artery,  and  the  inferior  cervical  nerves  in  the  outer  part  of  the  supra- 
cla\'icular  region.     The  patient's  condition  was  greatly  ameliorated  by  the  operation. 

Case  2. — (Von  Nussbaum,  1876.'')  Tonic  spasms  in  the  lower  extremity,  of  eleven 
years'  duration,  in  a  case  of  paraplegia  subsequent  to  an  injury  in  the  sacral  region.  The 
sciatic  and  crural  nerves  of  one  side  were  stretched,  and  two  weeks  later  the  same 
nerves  of  the  other  side.  The  patient's  condition  was  much  improved  by  the  operation — 
so  much  so  that  he  was  able  to  walk  with  the  aid  of  crutches. 

Case  3. — (Czerny,  1879.")  A  student  had  suffered  from  birth  from  hemiplegic 
contracture  with  spastic  cramps  in  the  right  arm,  supposed  to  have  been  caused  by  pressure 
from  the  forceps  during  delivery.  The  axillary  plexus  was  stretched  in  the  axilla,  and, 
later,  the  supraclavicular  plexus.  The  painful  spasms  ceased,  but  the  contracture  re- 
mained. 

III.     Epilepsy 

It  is  hardly  necessary  to  state  that  it  is  only  in  those  cases  of  epilepsy 
with  an  aura  from  the  territory  of  a  peripheral  nerve  that  nerve-stretch- 
ing can  be  of  use.  We  have  found  records  of  only  3  cases,  wath  recovery 
in  1,  alleviation  of  the  paroxysms  in  1,  and  no  effect  in  the  other. 

Case  1. — (Von  Nussbaum,  1875.*)  Reflex  epilepsy  from  leg.  The  tibial  and  peroneal 
nerves  were  stretched.     Perfect  recovery. 

Case  2. — (Czerny,  1879.1^)  Epilepsy  with  aura  from  ulnar  nerve.  No  decided  effect 
was  noticeable.     Bromid  of  potassium  was  now  given,  which  gave  relief. 

Case  3. — (Gillette,  1881.^8)  Congenital  epilepsy.  The  median  and  cubital  nerves 
were  stretched  at  the  upper  third  of  the  arm.  About  90  paroxysms  had  occurred 
during  the  month  prior  to  the  operation.  In  the  month  succeeding  the  nerve-stretching 
only  18  spasms  occurred.  The  paroxysms  diminished  not  only  in  frequency,  but  also  in 
intensity  and  duration.  The  greater  part  of  the  attacks  were  merely  vertiginous,  con- 
tinuing from  two  to  five  minutes.  The  aura  completely  disappeared.  The  wound  healed 
by  first  intention.  The  patient  experienced  a  little  numbness  in  the  area  of  the  cubital 
nerve,  which  disappeared  a  week  after  the  operation. 
16 
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IV.     Paralysis 

Case  1. — (Von  Muralt,  1880.^0  A  boy  suffered  from  paralysis  of  the  extensor 
muscles  of  the  arm  subsequent  to  a  fracture  of  the  humerus  which  had  healed  in  a  bad 
position.  The  radial  nerve  was  stretched,  and  complete  recovery  from  the  paralysis 
followed. 

V.    Tetanus 

Of  21  cases  of  traumatic  tetanus  treated  by  nerve-stretching,  9  re- 
coveries and  12  deaths  are  reported.  It  would  be  a  great  mistake,  how- 
ever, to  conclude  that  the  death-rate  in  traumatic  tetanus  had  been  so 
diminished  by  nerve-stretching  as  to  reduce  it  from  the  usual  80  or  90 
to  about  40  per  cent.  The  reason  for  this  apparent  decrease  is  that  all 
the  successful  cases  have,  of  course,  been  reported,  but  a  number  of  the 
unsuccessful  ones  have  not.  In  the  discussion  on  nerve-stretching  at 
the  Congress  of  German  Surgeons  in  Berlin  in  1880,  Schede,  Hahn,  and 
Sonnenberg  stated  that  they  had  performed  nerve-stretching  in  tetanus, 
with  no  effect.^  How  many  unsuccessful  cases  this  statement  is  intended 
to  include  we  do  not  know. 

The  nerves  stretched  were  always  the  nerves  of  the  extremities.  It 
is  difficult  to  state  the  exact  value  of  the  operation  in  those  cases  which 
recovered,  as  presumably  in  all  cases  some  medicine  had,  in  addition, 
been  given.  This  question  will  probably  never  be  solved,  because  no 
physician  would  be  justified  in  risking  the  life  of  his  patient  in  this 
terrible  disease  by  omitting  any  of  the  therapeutic  remedies  at  his  dis- 
posal. We  do  not,  however,  consider  it  just,  as  some  others  have  done 
and  will  do,  to  deny  that  nerve-stretching  has  had  any  success  at  all  in 
tetanus,  and  we  think  that  Morris  is  not  exactly  right  in  his  opinion  that 
the  cases  in  which  nerve-stretching  has  proved  successful  consist  only 
of  those  subacute  and  mild  cases  of  traumatic  tetanus  in  which  internal 
treatment  alone  would  have  effected  a  cure. 

First,  as  to  the  absolute  denial  that  nerve-stretching  has  been  pro- 
ductive of  any  good  results.  It  will  be  seen,  from  the  cases  recorded, 
that  in  severe  and  even  in  finally  fatal  cases  there  has  been  a  marked, 
although  only  temporary,  effect:  namely,  the  paroxysms  have  ceased, 
and  the  patient  has  experienced  relief  for  from  twelve  hours  to  three  days 
before  a  fatal  relapse  set  in. 

Second,  as  to  Morris'  statement  that  only  the  subacute  and  mild 
cases  have  been  cured  by  nerve-stretching.  We  agree  with  him  to  this 
extent  that  none  of  the  cases  in  which  recovery  has  taken  place  have  been 
cases  of  tetanus  acutissima.  But  when  the  question  of  severity  is  brought 
up,  it  is  our  opinion  that  the  case  reported  by  D'Ollier,  which  was  at- 
tended with  opisthotonos,  difficulty  in  swallowing,  and  tetanic  contrac- 
tions of  the  muscles  of  the  abdomen  and  lower  extremities,  can  certainly 
not  be  counted  among  the  mild  forms  of  the  disease. 

Further,  as  to  the  danger  from  traumatic  tetanus,  the  statistics  of 
Taylor  from  Guy's  HospitaF^  have  shown  the  following  connection  be- 
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tween  the  interval  from  the  receipt  of  the  injury  and  the  first  symptoms 
of  tetanus,  and  the  death-rate: 

In  the  cases  in  which  tetanus  set  in  within  one  week  after  the  re- 
ceipt of  the  injury  the  death-rate  was  87.5  per  cent.;  when  the  interval 
was  from  one  to  two  weeks,  the  death-rate  was  88  per  cent. ;  and  with  an 
interval  of  from  two  to  three  weeks  the  rate  of  mortality  decreased  to 
57.2  per  cent.  Consequently,  we  see  that  those  cases  in  which  the  tetanus 
appeared  within  two  weeks  after  the  receipt  of  the  injury  are  the  more 
dangerous. 

Among  the  cases  of  recovery  after  nerve-stretching  we  find  one  in- 
terval of  seventeen  days,  one  of  fourteen,  one  of  eight,  one  of  seven,  and 
one  of  four.  Three  of  these  cases,  therefore,  so  far  as  the  importance  of 
the  intervals  goes,  belonged  to  the  dangerous  class  of  cases. 

We  willingly  admit  that  the  amount  of  material  at  our  disposal  does 
not  enable  us  to  form  a  decided  opinion  about  the  value  of  the  operation 
as  a  curative  method  in  tetanus,  but  we  consider  it  as  unquestionably 
proved  that  some  beneficial  effect  has  been  derived  from  nerve-stretching 
in  this  disease. 

It  seems  to  us,  as  a  natural  and  necessary  consequence  of  this,  that 
the  operation  is  imperative  in  each  and  every  case  in  which  there  is  any 
possibility  of  getting  at  the  nerve-trunks,  through  which  the  primary  im- 
pulse of  this  terrible  disease  is  conveyed  to  the  central  nervous  system; 
and  this  so  much  the  more  as  nerve-stretching  is  an  innocent  and  non- 
mutilating  surgical  procedure  compared  with,  for  instance,  amputation, 
which  has  been  so  often  tried  in  vain  that  it  has  been  abandoned,  not  be- 
cause of  the  loss  of  the  limb,  which  would  be  submitted  to  gladly,  but 
because  of  its  utter  want  of  efficacy  in  checking  the  progress  of  the  dis- 
ease. 

A  question  as  yet  entirely  open  is  this :  Would  not  division  or  section 
of  the  nerves  be  more  successful  in  certain  cases  than  nerve-stretching.^ 
Morris  expresses  this  opinion.  In  one  of  our  own  cases,  where  the  axil- 
lary plexus  above  the  clavicle  had  been  stretched  with  no  effect,  a  sub- 
sequent division  of  these  nerves  caused  the  very  violent  and  frequent 
tetanic  spasms  to  cease  for  twenty-four  hours  in  a  severe  and  finally  fatal 
case  of  tetanus. 

It  seems  to  us  that  it  would  be  worth  while,  in  these  cases,  either  to 
combine  division  of  the  nerves  with  the  nerve-stretching,  or  to  perform 
division  when  nerve-stretching  has  been  performed  in  vain.  Nothing  is 
lost  in  following  either  of  these  two  plans;  as,  first,  the  ends  of  the  divided 
nerve  will  grow  together  again  in  a  few  weeks;  and,  second,  reopening  of 
the  wound  under  antiseptic  precautions  will  not  be  prejudicial  to  the 
healing  of  the  wound  by  first  intention. 

Case  1.— (Paul  Vogt,  1876.'")  A  laborer,  sixty-three  years  old,  two  weeks  after 
receiving  a  wound  in  the  palm  of  the  right  hand,  which  had  healed,  was  seized  with  tris- 
mus, severe  opisthotonos,  and  severe  clonic  convulsions.  There  was  no  tenderness  in  the 
cicatrices  nor  along  the  course  of  the  nerves  in  the  arm  and  forearm,  but  pain  was  ex- 
perienced on  pressure  on  the  brachial  plexus  and  neck.  The  brachial  plexus  of  the  right 
side  was  stretched  above  the  clavicle.     The  cicatrices  in  the  hand  were  also  excised.     Im- 
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mediate  relief  of  the  symptoms  was  experienced,  and  recovery  followed.  Opium  was  the 
only  medicine  employed. 

Cases  2,  3,  4. — Vogt  (1876*)  reports  three  cases  of  nerve-stretching  in  tetanus,  two 
of  which  were  perfectly  successful.     In  the  third  case  the  patient  died. 

Case  5. — Verneuil  (1876'^)  reports  a  case  of  stretching  of  the  ulnar  and  median  nerves 
in  tetanus  with  recovery. 

Case  6. — (Drake,  1876.'i''2)  A  man,  twenty-eight  years  of  age,  was  seized  with 
severe  tetanus  from  a  slight  injury  of  the  left  foot.  The  sciatic  nerve  was  stretched  and 
calabar  bean  administered.  The  convulsions  ceased  for  about  twelve  hours,  then  re- 
curred in  a  mild  form  for  three  days,  after  which  time  they  increased  in  severity,  and  the 
patient  died  on  the  twelfth  day  after  the  operation. 

Case  7.^(Ilansohoff,  1879.'^)  A  boy,  thirteen  years  of  age,  wounded  the  left  foot 
by  stepping  upon  a  piece  of  rusty  iron.  The  wound  healed  quickly.  Eight  days  after  the 
injury  trismus  and  tetanus  set  in.  The  cicatrix  was  excised,  and  hydrate  of  chloral 
and  calabar  bean  administered,  but  without  effect. 

On  the  fourth  day  after  the  tetanus  set  in  an  incision  was  made  behind  the  internal 
malleolus,  and  the  posterior  tjbial  nerve  stretched.  The  convulsions  in  the  injured  limb 
ceased  immediately  after  the  operation.  There  was  a  gradual  decrease  in  the  severity  of 
the  symptoms,  and  in  three  weeks  the  recovery  was  complete. 

Case  8.^(Hutchinson,  1879.'')  Injury  to  right  leg  by  a  wound  from  a  shot-gun,  fol- 
lowed by  a  high  degree  of  acute  tetanus.  The  right  sciatic  nerve  was  stretched  with 
considerable  force.  After  the  operation  the  patient  passed  a  quiet  night.  The  next 
morning  a  relapse  occurred,  and  twenty  hours  afterward  the  patient  died  during  a  con- 
vulsion. 

Case  9. — (Morris,  1879.''')  Ten  days  after  a  superficial  injury  of  the  right  foot  in  a 
boy  seven  years  of  age  severe  tetanus  set  in.  The  sciatic  nerve  was  stretched.  A  severe 
convulsion  occurred  immediately  after  awaking  from  the  narcosis,  and  the  patient  died 
six  hours  later. 

Case  10. — (H.  G.  Clark,  1879.'^)  A  female,  twenty-four  years  of  age,  suffered  dis- 
articulation of  the  right  hallux  by  a  street-car  accident.  Seven  days  later  trismus,  tetanus, 
and  tenderness  along  the  course  of  the  anterior  tibial  nerve  occurred.  Four  days  later  the 
right  sciatic  nerve  was  stretched.  Immediately  after  awaking  from  the  narcosis  a  con- 
vulsion occurred.  Calabar  bean  was  administered.  The  spasms  ceased  for  twenty-four 
hours.  The  patient  then  relapsed.  Calabar  bean  and  morphin  were  given,  and  ice  applied 
along  the  vertebral  column.  The  patient  recovered  in  six  weeks.  In  the  author's  opinion, 
the  course  of  the  disease  was  not  influenced  by  the  operation. 

Case  11.— (Dr.  Fenger,  1880.) 

Synopsis. — Crushing  injury  to  the  left  forearm.  Amputation  at  lower  third  of  hitvierus. 
Tetanus  after  thirty-six  hours.  Stretching  of  axillary  plexus  above  the  clavicle.  Little  or  no 
effect.  Forty-eight  hours  later,  reopening  of  wound  and  division  of  nerves  of  brachial  plexus. 
Paroxysms  of  pain  and  opisthotonos  entirely  stopped  for  thirty-six  hours.  Relapse  and  death 
after  tivo  days. 

I.  B.,  a  German  laborer,  fifty-five  years  of  age,  was  brought  to  Cook  County  Hospital 
August  3,  1880,  and  placed  in  the  care  of  Dr.  Fenger.  A  few  hours  before  the  left  hand 
had  been  torn  completely  off  in  a  machine;  the  ulna  and  radius  were  broken  at  about  the 
middle;  to  the  hand  was  attached  the  skin  of  the  forearm  almost  up  to  the  elbow-joint; 
the  tendons  and  muscles  of  the  forearm  were  irregularly  torn.  This  injury  necessitated 
immediate  amputation  at  the  lower  third  of  the  humerus. 

August  Jfth:  The  patient  rested  well  during  the  night;  temperature  and  pulse  normal. 
Some  vomiting  followed  the  administration  of  ether. 

August  5th:  Late  last  night  paroxysms  of  pain  in  the  amputation  wound  set  in,  which 
were  followed  by  trismus,  contraction  of  the  posterior  muscles  of  the  neck,  opisthotonos. 
Sleep  disturbed  by  the  paroxysms.     The  patient  can  open  his  mouth  only  about  3^  inch. 
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The  posterior  muscles  of  the  neck  are  moderately  stiff.  He  does  not  complain  of  any 
pain  except  at  the  time  of  the  paroxysms,  which  occur  about  every  two  hours  and  conclude 
in  twitchings,  that  is,  painful  contractions  of  the  muscles  of  the  stump.  As  the  disease  was 
manifestly  tetanus,  and  each  paroxysm  appeared  to  have  its  starting-point  in  the  nerves 
of  the  amputated  arm.  Dr.  Fenger  resolved  to  try  nerve-stretching  of  the  brachial  plexus. 

The  patient  was  anesthetized.  An  incision  6  cm.  in  length  was  made  in  the  supra- 
clavicular fossa,  Yi  inch  above,  and  parallel  with,  the  upper  border  of  the  clavicle.  The 
platysma  was  divided  upon  the  guide,  but  after  this  the  dissecting  forceps  alone  was  used 
in  separating  the  tissues  to  reach  the  brachial  plexus.  The  large  nerve-trunks  were  drawn 
out  of  the  wound  separately  by  means  of  the  blunt  hook,  stretched  by  traction  both  in 
the  central  and  in  the  peripheral  ends.  These  thick  nerve-trtmks  were,  furthermore, 
compressed  between  the  thumb  and  index-finger.  They  were  then  slipped  into  the  wound; 
a  drainage-tube  inserted;   the  wound  closed  and  dressed  antiseptically. 

August  6th:  Yesterday  afternoon  the  paroxysms  were  fewer  in  number  and  less 
violent.  The  patient  slept  some  during  the  night.  He  says  that  he  feels  better  than  be- 
fore the  operation,  but  on  examination  it  was  found  that  the  lockjaw  and  stiffness  of 
the  muscles  of  the  neck  were  the  same  as  on  the  day  before.  Calabar  bean,  morphin,  and 
chloral  were  administered. 

August  7th:  The  patient  slept  very  little  during  the  night  on  account  of  spasms  in  the 
arm  and  paroxysms  of  opisthotonos,  which  rapidly  increased  in  violence  and  frequency, 
occurring  every  fifteen  minutes.     The  patient  looked  haggard  and  anxious. 

As  the  tetanus  was  evidently  progressing  toward  a  fatal  termination.  Dr.  Fenger 
resolved  to  divide  the  nerves  in  the  brachial  plexus,  thinking  that,  as  the  paroxysms  had 
their  initial  point  in  the  nerves  of  the  stump,  division  of  the  nerves  might  control  them. 

The  patient  was  again  anesthetized.  The  wound,  when  reopened,  was  seen  to  be 
agglutinated  by  perfectly  healthy  looking,  coagulated  plasma.  The  large  nerve- trunks  of 
the  brachial  plexus  were  easily  found,  taken  out  of  the  wound,  divided  with  scissors,  and 
then  replaced,  and  the  wound  was  closed  and  dressed  antiseptically. 

Atigust  8th:  The  paroxysms  of  pain  in  the  stump  and  the  opisthotonos  have  entirely 
ceased  since  the  operation.  The  patient  slept  well  during  the  night,  feels  much  relieved, 
and  talks  hopefully.  The  muscles  of  the  neck  are  less  stiff,  but  the  patient  is  still  unable 
to  open  his  mouth  more  than  about  3^  inch.  The  internal  treatment  was  continued.  The 
amputation  wound  was  dressed,  and  no  swelling  nor  suppuration  found. 

August  9th:  The  patient  had  a  return  of  the  paroxysms  of  opisthotonos  last  night, 
until  they  recurred  with  their  former  frequency.  The  convulsions  increased  during  the 
night,  so  that  they  occurred  every  five  minutes.  The  trismus  is  unchanged.  The  patient 
still  takes  a  good  deal  of  nourishment. 

August  10th:  Pulse,  130;  temperature,  102.75°  F.  The  paroxysms  are  increasing 
in  violence  and  frequency.     They  occur  now  every  two  or  three  minutes. 

August  11th:  Last  evening  the  patient  became  delirious.  After  this  the  paroxysms 
stopped.  Toward  morning  the  breathing  became  difficult,  the  pulse  weaker,  and  he  died 
a  little  before  9  o'clock  this  morning. 

Case  12.— (Dr.  Fenger,  1880.) 

Synopsis. — Crushing  injury  to  left  elbow-joint.  Tetanus  five  days  later.  Amputation 
at  the  middle  of  the  humerus,  with  vigorous  stretching  of  all  nerves  in  the  amputation  wound. 
No  effect  on  the  tetanus.     Twelve  hours  after  the  operation,  death. 

Joe  Chastrand,  a  painter,  twenty-nine  years  of  age,  entered  Cook  County  Hospital 
July  6,  1880,  and  was  placed  in  my  care.  About  9  o'clock  in  the  morning,  while  painting 
at  a  distance  of  55  feet  from  the  ground,  one  of  the  hooks  holding  the  flying-stage  gave 
way  and  precipitated  the  patient  to  the  roof,  40  feet  below.  He  struck  on  the  head  and 
left  side,  producing  an  incised  wound,  about  2^  inches  in  length,  on  the  left  side  of  the 
forehead;  dislocation  of  the  left  elbow;  fracture  of  the  right  radius  about  IH  inches  above 
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the  wrist,  the  fragments  having  at  this  point  ruptured  the  skin,  making  a  wound  about  1 
inch  in  length;  fracture  of  right  half  of  pelvis.  The  dislocation  was  reduced  previous  to 
his  admission  to  the  hospital. 

On  admission,  four  hours  after  the  accident,  the  patient  did  not  show  any  evidences  of 
shock,  talked  well,  and  suffered  but  little  pain. 

The  wound  communicating  with  the  formerly  dislocated  elbow-joint  was  carefully 
cleansed,  a  drainage-tube  inserted,  and  antiseptic  dressings  applied.  The  arm  was  placed 
in  a  rectangular  suspension  splint;  the  other  wounds  were  also  dressed  antiseptically. 

July  7th:  Slept  some  during  the  night.  No  fever.  The  wound  at  the  elbow  was 
dressed. 

July  12th:  Last  night  tetanus  set  in.  The  arm  was  amputated  at  the  middle  of  the 
humerus,  and  during  the  operation  the  nerves  were  stretched  in  the  amputation  wound. 

Jttly  13th:  The  stretching  of  the  nerves  yesterday  had  no  influence  at  all  upon  the 
tetanus,  the  paroxysms  of  which  increased  during  the  afternoon  and  night.  In  the  night 
the  patient  became  delirious,  and  died  this  morning. 

Case  13.— (Dr.  Fenger,  Chicago,  1880.) 

Synopsis. — Punctured  wound  of  the  right  hand.  Four  days  after  the  injury,  trismus  and 
opisthotonos.  Fourteen  days  after  the  injury,  stretching  of  median,  ulnar,  and  cutaneous 
internus  longus  nerves  in  the  sulcus  bicipitalis.  Immediate  relief  of  the  symptoms.  Trismus 
and  tetanus  entirely  disappeared  after  four  days.  Paresis  in  the  territory  of  the  median 
and  ulnar  nerves  for  seven  months.  Neuralgic  pains  along  the  trunks  of  the  nerves 
stretched,  and  hyperesthesia  on  the  dorsal  side  of  the  third  and  fourth  fingers  for  three  weeks. 
Recovery. 

W.  H.  O'Connor,  a  carpenter,  forty-three  years  of  age,  entered  the  hospital  July  10, 
1880.  On  June  26th  he  ran  a  rusty  ten-penny  nail  into  the  palm  of  the  right  hand,  14  inth 
anterior  to  the  pisiform  bone.  The  nail  projected  from  a  board  about  4  inches,  and  the 
wound  was  made  by  striking  the  hand  against  it.  When  he  pulled  the  nail  out,  the  blood 
spurted  in  a  continuous  stream,  and  he  lost  about  half  a  pint.  He  had  a  stream  of  cold 
water  running  upon  the  wound  the  whole  night  to  "get  the  rust  out,"  and  afterward  put 
goose-oil  on  it. 

Four  days  later  he  experienced  pain  and  swelling  in  the  palm  of  the  hand,  and  the 
fingers  became  stiff.  He  sought  medical  aid  at  the  Central  Free  Dispensary,  and  was  there 
directed  to  use  poultices  of  flaxseed  meal  and  bread-and-milk  on  the  wound. 

The  pain  radiated  upward  from  the  hand  to  the  mouth  and  then  to  the  neck.  The 
trismus  was  so  painful  that  he  pounded  himself  on  the  sides  of  the  jaw  to  produce  relaxa- 
tion of  the  contracted  muscles,  but  without  effect.  The  night  before  he  entered  the 
hospital  he  had  two  men  pound  and  squeeze  the  muscles  of  the  neck  and  jaw  and  forcibly 
open  the  mouth,  but  in  vain.  The  pain  and  swelling  of  the  hand  subsided  after  three  or 
four  days,  but  the  trismus  and  opisthotonos  increased  to  such  an  extent  that  he  became 
afraid  they  would  choke  him,  and  for  this  reason  came  to  the  hospital. 

On  admission  he  was  found  to  be  a  well-nourished,  robust-looking  man.  In  the 
posterior  part  of  the  thenar  of  the  fifth  finger  of  the  right  hand  was  a  small  cicatrix  from 
the  punctured  wound  which  had  healed,  with  no  swelling  around  it,  but  tender  to  the  touch. 
The  pain  radiated  upward  along  the  inner  aspect  of  the  forearm  and  arm.  The  jaws  could 
not  be  separated  more  than  }/^  inch,  and  the  posterior  muscles  of  the  neck  were  so  stiff 
that  the  head  could  not  be  moved.  He  was  ordered  calabar  bean,  hydrate  of  chloral,  and 
bromid  of  potassium. 

Jtdy  11th:  As  the  trismus  and  opisthotonos  were  the  same  as  on  the  preceding  day, 
nerve-stretching  was  resorted  to.  An  incision,  2*^  inches  in  length,  was  made  in  the 
middle  third  of  the  arm,  over  the  sulcus  bicipitalis.  The  internal  cutaneous,  median,  and 
ulnar  nerves  were  taken  out  of  the  wound,  stretched  vigorously  in  both  directions,  pressed 
between  the  fingers  and  an  elevator  of  the  palpebral,  with  which  they  were  taken  from  the 
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wound,  and  then  reinserted  in  the  wound.  No  drainage-tube  was  inserted.  The  wound 
was  closed  with  antiseptic  silk  and  a  Lister  dressing  applied. 

July  12th:  Pulse,  64;  temperature,  99.5°  F.  Last  night,  eight  hours  after  the  opera- 
tion, he  was  able  to  open  the  mouth  a  little  more,  so  as  to  allow  the  tongue  to  pass  out. 
The  stiffness  of  the  neck  continued  the  same.  He  slept  well  during  the  night,  and  today, 
twenty-four  hours  after  the  operation,  he  feels  better,  and  is  able  to  open  the  mouth  suf- 
ficientlj-  to  admit  two  fingers.  The  neck  is  much  less  stiff  than  it  was  last  night,  and  he  can 
move  the  head  a  little.     The  internal  medication  was  continued. 

July  13th:  The  patient  slept  well  and  feels  much  better.  He  can  now  open  the  mouth 
freely  and  move  the  neck,  but  the  latter  is  still  a  little  stiff  and  somewhat  painful  when 
moved.  The  third,  fourth,  and  fifth  fingers  are  painful,  and  so  far  paralytic  that  he  can 
flex  them  but  very  little,  but  is  able  to  extend  them.  Paresis  of  the  ulnar  and  median 
nerves  is  also  present. 

July  llftk:  There  is  still  a  little  pain  in  the  nape  of  the  neck;  no  stiffness  in  the  jaws. 
There  is  still  pain  in  the  third,  fourth,  and  fifth  fingers.     The  patient  slept  well  all  night. 

July  loth:  The  patient  complains  of  pain  along  the  course  of  the  nerves  which  were 
stretched,  considerable  enough  to  render  five  hypodermic  injections  of  morphin  necessary 
during  the  day.  No  stiffness  in  the  jaw  or  neck.  Discontinued  the  calabar  bean,  hy- 
drate of  chloral,  and  bromid  of  potassium. 

July  16th:  The  patient  feels  numbness  on  the  flexor  side  of  the  forearm.  He  can 
move  the  thumb  slightly,  but  can  only  slightly  flex  the  fingers.  There  are  occasionally 
stinging  pain  on  the  dorsal  surface  of  the  hand  and  shooting  pains  in  the  fingers.  Pulse, 
62;  temperature,  98.5°  F. 

July  18th:  He  complains  of  twitchings  in  the  fingers,  particularly  the  middle  and  ring 
fingers,  which  are  very  sore  along  the  dorsal  surface.  There  is  no  pain  along  the  inside  of 
the  arm,  but  he  complains  of  pain  in  the  shoulder;  is  up  and  about  the  whole  day;  sleeps 
weU,  and  his  appetite  is  good.  The  interrupted  current  was  ordered  to  be  applied  once  a 
day  to  the  arm  and  hand. 

August  7th:  The  patient  can  move  the  fingers  better,  though  flexion  is  not  yet  normal. 
He  still  occasionally  complains  of  pain  in  the  palm  of  the  hand  and  the  middle  and  ring 
fingers. 

The  patient  was  discharged  to  the  county  poor-house  cured. 

March  1,  1881:  Anesthesia  and  paresis  of  the  forearm  commenced  to  disappear 
rapidly. 

April  loth:  There  is  no  atrophy  of  the  forearm,  no  anesthesia  or  pain;  there  is  a  little 
stiffness  of  the  fingers,  but  active  mobility  is  normal,  so  that  he  can  flex  the  fingers  until 
the  ends  of  the  fingers  touch  the  palm  of  the  hand.  Sensibility  of  the  fingers  is  normal,  but 
they  are  a  little  colder  than  the  fingers  of  the  hand  not  operated  upon.* 

Case  14. — (Pepper,  London,  1881.'^)  A  railway  signalman  received  a  crushing  in- 
jury of  the  hand,  with  a  lacerated  wound.  Three  fingers  were  torn  off.  Antiseptic 
dressing  was  applied,  and  the  wound  healed  rapidly.  Two  weeks  after  the  injury  was 
received  tetanus  set  in.  The  median  and  radial  nerves  were  stretched.  The  paroxysms 
were  relieved  for  two  days,  but  on  the  third  day  after  the  operation  the  spasms  recurred 
violently  and  the  patient  sank  and  died. 

Case  15.— (H.  D'Ollier,  Paris,  1881.'')  A  man,  fifty-four  years  of  age,  received  the 
following  injuries  from  a  tree  falling  upon  him:  flesh  wound  on  right  forearm;  large,  lac- 
erated wound  on  the  extensor  side  of  the  left  forearm,  whereby  the  extensor  tendons  were 
denuded;  subcutaneous  fracture  of  the  left  femur.  A  diffuse,  phlegmonous  inflammation 
took  place  on  the  third  day  after  the  accident,  in  the  right  forearm,  which  was  subdued 
by  large  multiple  incisions.     On  the  tenth  day,  at  a  period  when  the  condition  of  the  wounds 

*  As  a  remarkable  feature  we  here  mention  that,  after  the  anesthesia  and  paresis  of 
the  nerves  stretched  had  persisted  for  seven  months,  in  spite  of  all  kinds  of  treatment  they 
disappeared  spontaneously  in  the  course  of  two  weeks. 
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was  very  favorable  for  speedy  healing,  painful  spasms  of  the  flexor  muscles  of  the  forearm 
set  in,  causing  the  fingers  to  be  very  firmly  flexed.  These  paroxysms  increased  in  number 
and  violence  for  a  week,  and  then  symptoms  of  tetanus  commenced;  lockjaw;  stiffness  of 
the  neck;  diffioilty  in  swallowing,  and  tetanic  contractions  of  the  muscles  of  the  abdomen 
and  lower  extremities.  The  patient  was  anesthetized,  the  median  nerve  laid  bare  in  the 
middle  of  the  arm,  and  stretched  vigorously  in  both  directions.  After  the  operation  the 
pain  and  muscular  spasms  ceased  and  extension  of  the  fingers  could  be  more  easily  accom- 
plished.    Recovery. 

Cases  16,  17,  18,  19,  20,  21. — Nankewell  (1879'*)  reports  two  cases  of  traumatic 
tetanus  in  which  no  effect  followed  nerve-stretching.  Langton,  Verneuil,  and  Cowper 
each  report  an  unsuccessful  case  of  nerve-stretching  in  tetanus,  and  Ratton  places  on  record 
a  case  of  tetanus  treated  by  nerve-stretching  which  was  followed  by  recovery. 


Vi.    Locomotor  Ataxia 

It  was  the  excruciating  and  distressing  pain,  which,  at  a  certain 
period  of  this  disease,  embitters  the  existence  of  the  patient,  that  fur- 
nished the  indication  to  Langenbuch  to  try  nerve-stretching.  The  un- 
expected effect  of  the  operation,  namely,  that  not  only  the  pain  was  re- 
lieved, but  also  that  the  symptoms  of  incoordination  disappeared,  at- 
tracted well-merited  attention,  as  all  the  remedies  hitherto  employed  in 
this  disease  had  been  devoid  of  practical  value  and,  in  fact,  had  appeared 
to  exert  no  influence  whatever  upon  the  course  of  the  disease. 

The  7  cases  which  are  reported  below  are  of  too  recent  date  to  enable 
us  to  determine  whether  or  not  the  beneficial  effects  of  the  operation  were 
lasting  or  finally  curative.  But,  nevertheless,  the  operation  has  mani- 
festly been  of  benefit  in  two  very  important  directions:  First,  as  to  the 
pain.  The  records  show  that  it  has  been  relieved,  or  rather  has  entirely 
disappeared  in  the  5  cases  in  which  pain  was  noted  among  the  symptoms. 
Second,  as  to  the  ataxic  symptoms,  especially  incoordination,  loss  of 
muscular  power  in  the  limbs  affected,  and  consequent  inability  to  walk 
or  stand.  These  symptoms  entirely  disappeared  in  2  cases,  were  mark- 
edly diminished  in  2  cases,  and  partially  diminished  in  1  case  in  which  the 
muscular  strength  increased.  In  1  case  the  effect  may  have  been  ex- 
perienced, but  is  not  recorded,  and  in  1  case  only  was  the  operation  of  no 
effect  as  regards  these  symptoms. 

The  nerves  stretched  were  both  sciatic  and  crural  nerves  in  1  case; 
both  sciatic  nerves  in  3  cases;  the  left  sciatic  nerve  in  1  case;  the  axillary 
nerves  in  1  case;  and  the  right  median  and  ulnar  nerves  in  1  case. 

It  may  be  that  the  2  cases  in  which  the  ataxic  symptoms  entirely 
disappeared  were  cases  of  only  short  duration,  as  in  Langenbuch's  case, 
in  which  the  patient  died  accidentally  during  the  chloroform  narcosis  for 
the  second  operation  upon  the  upper  extremity;  the  autopsy  showed  no 
anatomic  lesion  in  the  posterior  columns  of  the  spinal  medulla. 

But  that  even  inveterate  cases  may  be  effectually  acted  upon  by  the 
operation  is  shown  by  Debove's  first  case,  in  which,  although  the  disease 
was  of  six  years'  standing  and  the  patient  had  been  confined  to  his  bed 
for  eighteen  months  previous  to  the  operation,  the  pain  not  only  disap- 
peared, but  the  severe  ataxic  symptoms  also  diminished  so  considerably 
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as  to  allow  the  patient  to  stand  erect  and  walk  a  few  steps  in  two  weeks 
after  the  operation. 

In  our  own  case  no  effect  upon  the  ataxic  symptoms  was  experienced. 
It  is  possible,  however,  that  the  complication  with  large  bed-sores,  and 
the  subsequent  low  condition  of  the  patient,  masked  a  beneficial  effect 
which  might  otherwise  have  been  apparent.  On  the  other  hand,  the 
most  characteristic  symptom,  namely,  the  incoordination,  may  not  be 
affected  at  all,  as  may  be  seen  in  Erlenmeyer's  case. 

As  to  what  and  how  many  nerve-trunks  it  is  advisable  to  operate 
upon  in  a  case  of  locomotor  ataxia  we  shall  take  into  consideration  the 
following  facts :  The  very  interesting  and  unexpected  crossed  and  distant 
effect  of  the  nerve-stretching,  which  was  first  seen  as  an  exception  in 
Andrews'  case  of  painful  contractures  of  the  lower  extremities,  but 
which  has  now  been  fully  confirmed,  as  a  rule,  in  locomotor  ataxia,  and 
which  has  been  further  confirmed  by  Brown-Sequard's  experiments, 
leaves  it  an  open  question  whether  it  might  not  be  sufficient  to  operate 
upon  only  a  limited  number  of  the  nerves  of  the  extremities  affected. 
When  Esmarch  stretched  the  axillary  nerves  for  pain  in  the  upper  ex- 
tremities the  ataxic  symptoms  of  the  lower  extremities  ceased.  When 
Debove  stretched  the  right  median  and  radial  nerves  the  pain  disap- 
peared in  the  opposite  arm,  and  diminished  in  the  arm  operated  upon. 
This  crossed  and  distant  effect  is  by  no  means  constant.  In  has  been 
noted  in  none  of  the  other  cases,  and  we  have  as  yet  no  means  of  deter- 
mining beforehand  in  what  cases  such  an  effect  will  take  place  and  in 
what  cases  it  will  not. 

It,  therefore,  seems  at  present  to  be  the  most  natural  plan  to  take  the 
indications  for  the  place  of  operation  from  the  pain,  and  to  commence  to 
stretch  the  nerve-trunks  in  the  territory  in  which  the  most  severe  pain  is 
suffered.  From  the  effects  of  this  first  operation  indications  for  the 
stretching  of  other  nerve-trunks  may  be  determined.  As  the  incon- 
veniences subsequent  to  the  operation  are  very  few  and  insignificant, 
and  as  the  course  of  the  disease  is  sufficiently  chronic  so  as  not  to  render 
any  rapid  surgical  interference  imperative,  it  seems  to  us  that  no  contra- 
indication exists  for  this  plan  of  experimental  operating  by  degrees. 

Case  1.— (Langenbuch,  Berlin,  1879 «•  «;  Westphal,  Berlin,  1881.«)  A  merchant, 
forty  years  of  age,  had  been  several  months  before  attacked  with  symptoms  of  tabes  dor- 
salis.  When  he  entered  the  hospital,  the  symptoms  were  so  pronounced  that  there  was 
no  doubt  that  the  disease  was  tabes  dorsalis  dolorosa.  Besides  thoroughly  developed 
ataxia,  there  were  peculiarly  intense  shooting  pains  in  all  four  extremities.  Romberg's 
symptom  was  present,  and  the  typical  disturbances  of  sensibility,  especially  in  the  lower 
extremities.  In  walking,  the  patient  threw  off  his  slippers  without  being  aware  of  it,  and 
was  unable  to  distinguish  what  he  was  walking  on.  From  time  to  time  constriction,  as 
of  a  belt,  was  felt.  The  reflex  sensibility  was  somewhat  augmented.  The  knee  symptom 
was  not  present,  but  a  high  degree  of  myosis  and  hyperesthesia  of  the  skin  were  observed, 
especially  on  the  anterior  surface  of  the  femur.  All  these  disturbances  of  innervation  were 
also  present,  though  in  a  less  degree,  in  the  upper  extremities.  The  patient  was  tortured 
by  incessant  pain  in  spite  of  all  sedative  treatment. 

As  the  pain  was  most  intense  in  the  region  of  the  left  sciatic  nerve.  Dr.  Langenbuch 
proposed  to  stretch  it.     With  the  patient's  consent  the  operation  was  performed  Septem- 
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ber  13,  1879.  The  trunk  of  the  sciatic  nerve  appeared  somewhat  reddish,  injected,  and 
swollen.  Under  anesthesia  it  was  thoroughly  stretched,  and  sutures  and  antiseptic 
bandages  applied.  The  wound  healed  in  a  few  days,  the  patient  having  experienced  entire 
absence  of  pain  from  the  moment  of  the  operation.  The  immediate  consequence  of  the 
stretching  was  motor  and  sensory  paralysis,  which  disappeared  in  a  few  days  without  any 
return  of  the  pain. 

Twelve  days  after  the  first  operation  Dr.  Langenbuch  was  able  to  proceed  to  the 
stretching  of  the  right  sciatic  and  both  of  the  crural  nerves  in  one  operation.  Under  anti- 
septic treatment  the  wounds  healed  in  a  short  time.  This  operation  was  followed  by  the 
same  results  as  the  former;  the  pain  disappeared  permanently,  and  the  normal  mobility 
and  sensibility  were  regained  in  the  course  of  a  few  days. 

When  the  patient  made  his  first  essay  at  walking,  he  expressed  himself  that  he  now 
at  least  knew  what  he  had  beneath  his  feet.  The  first  attempts  at  walking  were  feeble 
and  incomplete,  but  improved  rapidly.  The  unexpected  fact  was  soon  discovered  that 
the  ataxic  symptoms  had  disappeared  at  the  same  time.  When  the  patient  had  so  fai 
recovered  that  he  was  able  to  walk  moderately  well,  he  left  the  hospital. 

Later  he  entered  another  hospital,  when  it  was  found  on  examination  that  the  ataxic 
symptoms  had  entirely  disappeared,  and  that  there  was  no  diminution  of  sensibility  in  the 
lower  extremities.  The  patient  was  able  to  walk  with  the  aid  of  a  cane,  and  complained 
only  of  the  above-named  symptoms  in  the  upper  extremities. 

As  the  pains  in  the  upper  extremity  were  increasing,  and  as  the  result  of  the  operations 
on  the  lower  extremities  had  been  so  unexpectedly  favorable,  it  was  resolved  to  stretch  the 
nerves  of  the  upper  extremity,  but  the  patient  died  unexpectedly  during  the  chloroform 
narcosis.  The  autopsy,  made  by  Dr.  C.  Westphal,  demonstrated  conclusively  that  in  this 
case  there  was  no  disease  in  the  posterior  columns  of  the  spinal  cord. 

Case  2. — (Esmarch,  Kiel,  ISSO.''^)  A  brief  notice  was  made,  in  the  Ninth  Congress 
of  German  Surgeons,  held  in  Berlin  in  1880,  of  a  case  which  Quincke  had  diagnosed  as  tabes 
dorsalis,  in  which  violent  pains  in  the  upper  extremity  were  experienced.  The  nerves  in 
the  axilla  were  stretched.  The  operation  was  followed  by  very  satisfactory  results:  not 
only  the  pain  in  the  upper  extremities,  but  also  the  pain  in  the  lower  extremities,  as  well 
as  the  other  symptoms  of  ataxia,  ceased. 

Case  3. — (Erlenmeyer,  1880.'")  A  man,  thirty-nine  years  of  age,  suffered  from  so- 
called  "rheumatic"  pains  in  the  right  leg  in  1871,  which  continued,  increasing  slowly  until 
1878,  when  manifest  symptoms  of  ataxia  were  noticed.  In  December,  1878,  paresis  of 
the  bladder  occurred.  In  the  summer  of  1879  the  patient  became  unable  to  walk  or  stand. 
In  November,  1879,  exquisite  ataxia  of  the  lower  extremities  set  in,  with  a  very  considerable 
lack  of  coordination.  The  extremities  were  cold;  sensibility  was  diminished;  patellar 
reflex  absent;  the  patient  could  not  feel  the  position  of  his  legs  at  all.  He  had  very  little 
"Druckkraft"  (pressure-force).  Most  of  the  time  there  was  no  pain  at  all  in  the  legs. 
Incontinence  of  urine  was  present. 

Diagnosis:  Tabes  lumbalis.  Prognosis:  Unfavorable.  All  other  known  remedies 
having  been  tried  in  vain,  nerve-stretching  was  resorted  to. 

June  22,  1880:  The  patient  was  anesthetized  with  chloroform,  an  incision  made 
between  the  great  trochanter  and  the  tuber  ischii,  and  the  right  sciatic  nerve  exposed. 
It  was  lifted  from  the  wound,  stretched  vigorously,  and  twisted.  The  nerve  was  flattened 
and  of  a  grayish  color. 

July  3d:  The  ataxia,  sensibility,  and  tendon  reflex  were  exactly  the  same  as  before 
the  operation,  but  the  "Druckkraft"  was  considerably  augmented,  as  might  be  seen  by 
comparing  the  right  leg  which  had  been  operated  upon  with  the  left  leg,  which  had  not. 
The  patient  was  still  unable  to  stand  up. 

At  this  date  the  left  sciatic  nerve  was  stretched  in  the  same  manner  as  in  the  former 
operation,  strict  antisepsis  being  maintained  in  each  operation.  In  spite  of  the  antiseptic 
precautions,  however,  erysipelas  set  in  in  the  wound  and  continued  for  three  weeks. 
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Examination  then  showed  an  augmentation  of  the  "Druckkraft,"  but  no  amelioration 
whatever  of  the  other  ataxic  symptoms. 

Case  i. — (Debove,  Paris,  1880.'^)  A  man,  fifty-six  years  of  age,  was  seized,  in  1874 
with  vehement  pains  in  both  le^,  and  six  weeks  later  symptoms  of  incoordination  appeared 
This  was  followed  by  pains  in  the  upper  extremities,  but  no  incoordination  was  here  no- 
ticeable. 

November,  1880,  the  patient  entered  the  hospital.  He  complained  of  attacks  of 
severe  pain  in  the  lower  extremities,  which  increased  in  violence  at  night.  Subcutaneous 
injections  of  morphin  were  ordered,  and  as  much  as  3  grains  was  given  in  the  course  of 
twenty-four  hours.  Every  one  or  two  weeks  attacks  of  gastric,  urethral,  and  vesical  pain 
were  experienced.  Slight  cystitis  also  existed.  Incoordination  was  present  only  in  the 
lower  extremities,  which  were  highly  atrophic.  The  patient  had  been  obliged  to  remain  in 
bed  for  the  previous  eighteen  months.     There  were  bed-sores  on  his  back. 

November  18th:  An  incision  was  made  in  the  middle  of  the  thigh,  the  left  sciatic  nerve 
retracted,  and  stretched  vigorously  in  both  directions.  The  ner\-e  was  replaced,  the  wound 
closed,  and  an  antiseptic  dressing  applied.  From  the  day  after  the  operation  no  pain  was 
felt  in  any  of  the  extremities,  and  only  slight  pain  in  the  wound.  Formication,  from  time 
to  time,  commenced  in  the  left  leg,  and  from  there  extended  to  the  right  leg.  Two  days 
later  there  was  no  pain  whatever.  He  could  feel  his  legs  in  the  bed.  The  incoordination 
in  both  extremities  had  diminished.  Two  weeks  after  the  operation  no  return  of  the  pain 
had  been  experienced.  The  sensibility  in  the  lower  extremities  was  nOrmal.  He  could 
move  the  legs  so  much  better  that  only  traces  of  the  incoordination  remained.  The  pa- 
tient could  now  stand  erect  and  take  a  few  steps  with  the  support  of  another  person.  The 
wound  did  not  heal  by  first  intention.     The  gastric  trouble  disappeared. 

Case  5. — (Debove,  Paris,  1880.'**)  On  December  16,  1880,  a  case  of  locomotor  ataxia 
was  operated  upon  in  which  the  constant  severe  pains  with  exacerbations  were  mainly 
confined  to  the  upper  extremities.  The  right  median  and  radial  nerves  were  stretched. 
After  the  operation  the  pain  diminished  in  the  right  arm  and  disappeared  entirely  in  the 
left  arm,  and  in  the  lower  extremities  the  plantar  anesthesia  diminished  considerably*on 
the  left  side.  The  incoordination  was  so  much  ameliorated  that  the  patient  was  able 
to  walk  without  help.     He  is  now  able  to  sleep  regularly. 

Case  6.— (Fenger,  Chicago,  1880.«) 

Synopsis: — Locomotor  ataxia  of  tno  years'  duration.  Incoordination  of  muscles  of 
lower  and  upper  extremities.  Oculomotor  paresis  uith  diplopia.  Fulgurant  paroxysmal 
pains  in  lotcer  extremities.  Stretching  of  both  sciatic  and  crural  nerves.  Healing  of  wounds 
by  first  intention.  Cessation  of  paroxysms  of  pain.  No  change  in  the  rest  of  the  ataxic  symp- 
toms.    Bed-sores.     Pyemia.     Death. 

Charles  Grimdin,  a  cabinet-maker,  fifty-four  years  of  age,  was  admitted  to  Cook 
County  Hospital  September  6,  1880.  The  patient  states  that  his  family  history  is  good. 
His  parents  died  of  old  age.  No  hereditary  tendencies;  no  venereal  disease.  He  has 
used  stimulants  moderately.  Habits  and  surroundings  good.  Has  had  several  attacks  of 
intermittent  fever  of  short  duration;  once  suffered  from  slight  dysentery,  and  once  from 
acute  rheumatism.  These  diseases  all  occurred  twenty  years  ago.  Since  that  time  his 
health  has  been  uniformly  good  until  two  years  ago,  when  he  had  an  attack  of  incoordina- 
tion and  numbness  of  the  lower  extremities,  slight  strabismus,  and  ptosis  of  the  left  eye. 
These  symptoms  were  relieved  by  medicinal  treatment  in  six  weeks.  Since  this  time,  ex- 
cepting a  slight  numbness  of  the  feet  and  fingers,  he  has  been  perfectly  well  until  four  weeks 
before  he  entered  the  hospital,  when  he  began  to  have  difficulty  in  walking,  particularly 
in  the  dark.  He  lost  considerable  strength  in  the  lower  extremities,  and  the  pain  in  the 
feet  and  the  ends  of  the  fingers  increased. 

On  admission  the  patient  said  that,  generally  speaking,  he  felt  pretty  well;  his  appe- 
tite was  excellent,  bowels  regular,  and  he  slept  well. 

On  examination  we  found  a  marked  loss  of  coordination  in  the  lower  extremities;  he 
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was  unable  to  stand  erect  when  his  eyes  were  closed  or  when  he  looked  upward.  There 
was  a  marked  diminution  of  cutaneous  and  muscular  sensibility,  the  patient  being  unable 
to  perceive  the  contact  of  his  feet  with  the  floor,  the  feet  seeming  to  rest  on  sand.  There 
was  paresis  of  the  motor  oculi  nerve,  which  was  noticeable  on  account  of  the  diplopia. 
The  patient  stated  that  he  had  noticed  a  diminution  of  his  visual  powers,  especially  in  the 
right  eye.  He  complained  of  occasional  difficulty  in  micturition,  it  being  more  frequent 
and  requiring  considerable  effort.  His  hands  and  arms  were  tremulous,  so  that  he  was 
unable  to  hold  any  object  steadily.  He  did  not  seem  to  be  annoyed  by  any  undue  irrita- 
tion regarding  his  sexual  desire,  although  he  stated  that  previous  to  the  present  illness  he 
had  been  addicted  to  excessive  indulgence  in  sexual  luxuries.  Examination  of  the  vital 
organs  revealed  nothing  of  note. 

September  Hth:  Was  given  fluidextract  of  ergot  and  iodid  of  potassium.  The  patient 
complains  of  fulgurant  pains  in  the  left  thigh  and  leg,  which  recur  several  times  daily. 

October  8th:  Feels  as  though  his  legs  were  asleep. 

October  llfth:  He  can  obtain  rest  and  sleep  only  by  means  of  morphin. 

November  6th:  The  patient  has  been  unable  to  walk  for  the  last  three  weeks,  and  has 
been  confined  to  his  bed.  Suffers  pain  in  both  lower  extremities.  Sleep  can  be  obtained 
only  by  the  use  of  morphin.     His  appetite  is  poor  and  he  is  getting  weaker. 

December  28th:  The  patient  was  anesthetized  with  ether,  and  Dr.  Fenger  proceeded  to 
stretch  the  nerves  of  the  lower  extremity.  An  incision  was  made  on  each  side,  just  below 
Poupart's  ligament,  the  crural  nerves  exposed,  stretched,  replaced  in  the  wounds,  drainage- 
tubes  inserted,  the  wounds  closed  with  aseptic  silk,  and  a  Lister  dressing  applied.  The 
patient  was  then  turned  on  his  face  and  both  sciatic  nerves  stretched  simultaneously,  the 
left  by  Dr.  Fenger  and  the  right  by  Dr.  Verity.  Drainage-tubes  were  inserted,  the  wounds 
closed  with  aseptic  silk,  and  a  Lister  dressing  applied. 

December  29th:  Temperature,  101°  F.  Some  pain  in  the  right  thigh  and  leg,  which  was 
controlled  by  a  hypodermic  injection  of  J4  grain  of  morphin. 

December  30th:  Pulse,  112;  temperature,  99°  F.     The  patient  has  less  pain. 

January  3,  1881:  The  wounds  were  dressed.  They  looked  well  and  were  aggluti- 
nated. No  suppuration.  The  sutures  and  drainage-tubes  were  removed.  He  does  not 
complain  of  any  pain. 

January  10th:  The  wounds  are  entirely  healed,  and  the  Lister  dressing  was  removed. 

January  20th:  The  patient's  appetite  is  poor;  strength  gradually  failing.  He  is  not 
able  to  stand  up.  There  is  no  increase  of  strength  in  the  legs,  but  he  does  not  complain  of 
pain  in  the  extremities  any  longer. 

February  1st:  A  bed-sore  was  found  over  the  sacrum.  The  patient  feels  weak,  has 
no  appetite,  but  no  pain. 

February  10th:  Pulse,  110;  temperature,  103°  F.  The  bed-sore  is  considerably  en- 
larged and  suppurating.  The  patient  is  slightly  delirious. 

February  loth:  The  patient  died  this  morning  on  account  of  pyemia  from  the  extensive 
bed-sores. 

Case  7. — (Socin,  Basle,  1881.'')  A  man,  thirty-three  years  of  age,  was  affected  with 
ataxia,  which  was  characterized  by  marked  troubles  of  coordination,  constricting  pain  in 
the  body,  and  violent  pain  in  both  lower  extremities.  The  right  sciatic  nerve  was  stretched. 
The  wound  did  not  heal  by  first  intention,  but,  notwithstanding  the  suppuration,  the  pain 
on  the  right  side  ceased  entirely.  The  same  operation  was  now  performed  on  the  left  side. 
Fourteen  days  after  the  second  operation  was  performed  the  patient  died  from  multiple 
embolism  caused  by  thrombosis  in  the  right  popliteal  vein. 

VII.    Anesthetic  Leprosy 

Cases  1  and  2.— James  R.  Wallace  (1881«)  reports,  in  the  Indian  Medical  Gazette, 
i  cases  of  advanced  anesthetic  leprosy,  which  were  both  greatly  benefited  by  nerve-stretch- 
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ing.  In  the  first  case  the  disease  manifested  itself  in  the  arm.  After  the  operation  the 
recovery  of  sensation  was  perfect,  and  the  patches  of  discolored  anesthetic  skin  recovered 
their  normal  color  and  sensation.  The  pain,  numbness,  etc.,  disappeared,  and  at  the  end  of 
two  months  the  improvement  seemed  confirmed  and  complete. 

From  the  resume  given  above  of  the  different  affections  of  the  nervous 
system  in  which  nerve-stretching  has  been  tried,  with  the  added  ab- 
stracts of  cases,  imperfect  as  it  may  be,  as  only  a  Hmited  portion  of  the 
Hterature  has  been  at  our  disposal,  it  will  easily  be  seen  that  each  class  of 
these  diseases  or  affections  of  portions  of  the  nervous  system  will  have, 
in  future,  to  be  treated  of  in  a  separate  chapter  of  its  own,  as  each  of  these 
diseases  is  different,  not  only  as  to  the  indications  for  the  operation,  but 
also  as  to  the  prognosis,  the  effects  of  the  operation,  etc. 

It  is  illogical  to  speak  of  or  discuss  indications,  effects,  and  results  of 
nerve-.stretching  in  general,  or  to  talk  enthusiastically  for  or  against 
the  operation  as  such.  Von  Nussbaum,  two  years  ago,  stated  that 
relapse  of  the  suffering  for  which  nerve-stretching  had  been  performed 
had  not  yet  been  observed,  although  in  some  cases  four  or  five  years  had 
elapsed  since  the  operation.  It  will  readily  be  seen  that  this  remark  was 
far  too  enthusiastic  from  the  present  status  of  our  knowledge  of  the 
matter.  It  was  only  a  very  short  time  after  this  assertion  of  von  Nuss- 
baum was  published  that  Czerny  made  the  much  less  enthusiastic  re- 
mark that  he  would  not  place  any  extravagant  and  exaggerated  hopes 
on  the  nerve-stretching,  but,  on  the  other  hand,  that  he  would  not  deny 
that  the  operation  was  a  powerful  remedy  for  the  depression  of  vitality 
in  a  nerve-trunk,  without  its  annihilation,  and  that  he  would  consequently 
resort  to  the  operation  as  an  ultimum  refugium  in  cases  in  which  motor 
and  mixed  nerve-trunks  had  been  roused  to  an  abnormal  condition  of 
activity  from  one  or  another  cause.  For  the  sensory  nerves  he  would 
prefer  excision. 

Our  preceding  remarks  regarding  the  necessity  of  individualization 
do  not  permit  us  to  agree  with  Czerny.  This  will  be  seen  from  several 
of  the  facts  stated  above,  namely:  A  motor  nerve,  as  the  seventh,  is 
stretched,  with  perhaps  invariably  good  results,  in  mimic  spasm.  An- 
other principally  motor  nerve — the  twelfth — shows  better  results  by  ex- 
cision than  by  stretching  in  spasmodic  torticollis.  In  entirely  sensory 
nerves,  as  the  fifth  pair,  nerve-stretching  has  shown  somewhat  better 
results  than  excision,  and,  finally,  the  crossed  and  distant  effects  from 
nerve-stretching  indicate  with  sufficient  clearness  that  the  benefit  of  the 
operation  does  not  depend  merely  upon  the  depression  of  activity  in  the 
nerve-trunk  stretched,  but  rather  upon  its  effect  upon  the  nerve-centers, 
of  which  we  are  as  yet  entirely  ignorant. 

We  should  not  be  surprised  if  future  observers  should  show  that  from 
this  effect  of  nerve-stretching  upon  the  brain  and  spinal  medulla  ex- 
tensive benefit  might  be  derived  from  the  operation,  and  give  further 
indications  for  its  advisability  in  diseases  in  which  it  had  not  previously 
been  tried. 

A  few  remarks  only  remain  before  we  leave  this  subject. 
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The  duration  of  the  disease  of  the  nerve  does  not  appear  to  have  any 
direct  influence  upon  the  effect  of  the  operation,  as  it  has  sometimes 
proved  successful  in  most  inveterate  cases.  The  condition  in  which  the 
nerve-trunk  stretched  has  been  found,  namely,  injection,  swelling, 
atrophy,  anemia,  or  apparent  health,  has  been  of  equally  slight  import- 
ance as  regards  the  results. 

Whether  the  wound  necessitated  by  the  operation  has  healed  by  first 
intention  or  after  suppuration,  or  even  after  complication  with  ery- 
sipelas, it  has  not  affected  the  final  result  of  the  nerve-stretching.  The 
two  latter  complications,  therefore,  have  done  no  further  harm  than  the 
causing  of  inconvenience  to  the  patient. 

As  to  the  question  of  possible  danger  attributable  to  the  nerve- 
stretching,  it  must  be  said  that,  so  far  as  the  records  go,  there  has  been 
no  danger  at  all  from  the  stretching  of  the  nerve  itself;  that  is,  there  has 
been  no  neuritis,  no  tetanus,  no  permanent  paralysis,  etc. 

As  far  as  the  question  of  danger  from  the  wound  is  concerned,  it  may 
be  stated  that  there  is  no  more  and  no  less  danger  than  from  any  other 
incised  wound  of  the  same  size.  It  will  be  almost  always  in  the  power  of 
the  surgeon  to  obviate  any  grave  or  dangerous  complication,  by  using 
strictly  antiseptic  precautions,  by  being  careful  of  the  adjoining  organs, 
by  choosing  the  most  appropriate  anatomic  locality  for  the  operation,  etc. 

In  conclusion,  we  think  that  nerve-stretching  deserves  to  have  a  fair 
trial,  not  only  in  the  nervous  diseases  above  referred  to,  but  also  experi- 
mentally in  others,  as  well  of  the  central  as  of  the  peripheral  nervous 
system. 

When  numerous  observations  shall  be  in  the  future  collected,  and  the 
cases  of  homologous  affections  classified,  we  shall  then  have  more  sharply 
defined  indications  for  operation  than  we  have  had  up  to  the  present 
time,  when  neuralgic  pains  or  spasms  have,  with  few  exceptions,  been  the 
main  and  only  indications  for  nerve-stretching. 
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OPENING   AND   DRAINAGE   OF  CAVITIES   IN 
THE  LUNGS* 


WITH   J.    H.    HOLLISTER,    M.D. 

It  is  only  a  little  more  than  a  decade  since  Professor  Mosler,  of  Greifs- 
wald,  in  Germany,  conceived  the  brilliant  idea  of  combating  cavities  in 
the  interior  of  the  lung  by  surgical  means.  It  was  natural  that  the  con- 
sumptive cavity,  being  the  most  common  in  the  lungs,  and  the  variety 
which  offered  the  most  desperate  resistance  to  medical  treatment,  should 
be  the  first  selected  for  a  trial,  for  the  following  reasons : 

1.  The  superficial  wall  of  such  cavities  was  known  to  be  adherent,  in 
most  cases,  to  the  wall  of  the  chest;  consequently  the  cavity  could  be 
opened  without  much  danger  of  opening  the  pleural  cavity,  and  thereby 
causing  a  fatal  pyopneumothorax. 

2.  It  was  believed  by  a  large  part  of  the  profession  that  infection  of 
the  still  healthy  lung  tissue  was  caused  by  aspiration  of  the  liquefied 
cheesy  matter  contained  in  the  consumptive  cavities,  and  this,  when 
brought  in  contact  with  still  healthy  bronchial  tubes,  would  cause  endo- 
bronchitis  and  peribronchitis,  which  were  shown  by  Virchow  to  be  among 
the  most  common  features  in  the  consumptive  destruction  of  lung  tissue. 

Mosler  opened  and  drained  a  superficial  consumptive  cavity,  using  a 
silver  drainage-tube.  The  result,  however,  did  not  fulfil  the  expecta- 
tions. The  patient  died  in  due  time  from  the  pulmonary  consumption, 
which  had  progressed  notwithstanding  the  operation.  As  a  conse- 
quence of  this,  the  surgical  treatment  of  consumptive  cavities  was  aban- 
doned, to  remain  in  the  history  of  medical  science  only  as  an  interesting 
experiment. 

Although  Mosler's  operation  was  of  no  avail  in  the  treatment  of 
pulmonary  consumption,  it  accomplished  this  much  good,  that  it  called 
the  attention  of  the  profession  to  the  surgical  treatment  of  cavities  in  the 
lungs,  and  demonstrated  that  such  cavities  might  be  opened  and  drained 
without  any  of  the  dangers  or  inconveniences  which,  from  a  priori  reason- 
ing regarding  a  hitherto  untried  surgical  procedure,  might  be  expected  to 
arise. 

The  next  step  in  the  surgery  of  the  lungs  was  to  attack  less  malig- 
nantly destructive  pathologic  processes,  which,  as  we  know  from  observa- 
tion of  like  processes  in  other  tissues  of  the  body,  may  terminate  in  re- 
covery. These  processes  include  suppuration  and  gangrene  of  lung 
tissue;  in  other  words,  abscesses  and  pulmonary  gangrene. 

*  Read  before  the  Minnesota  State  Medical  Society,  June  20, 1881.,  Amer.  Jour.  Med. 
Sci.,  1881,  vol.  Ixxxii,  p.  370. 
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Cavities  arising  from  acute  pathologic  processes  in  the  lung  tissue 
naturally  present  themselves  as  objects  for  surgical  treatment,  when  the 
anatomic  conditions,  that  is,  the  position  of  the  cavity,  make  such  treat- 
ment possible,  for  the  following  reasons : 

There  is,  in  the  nature  of  these  two  pathologic  processes,  nothing 
absolutely  fatal,  nothing  necessarily  progressive,  as  in  tuberculosis,  when 
this  has  developed  so  far  as  to  form  a  large  cavity.  When  the  contents 
of  a  gangrenous  or  abscess  cavity  are  entirely  removed,  there  remains  in 
the  walls  of  the  cavity  no  disease  of  the  tissues  which  should  necessarily 
prevent  the  closure  of  the  cavity.  This  has  been  demonstrated  by  a 
number  of  cases  of  this  kind  in  which  spontaneous  recovery  has  taken 
place  by  evacuation  of  the  contents  of  the  cavity  through  the  bronchial 
tubes. 

But  in  spite  of  the  possibility  of  spontaneous  recovery,  which  in  pul- 
monary gangrene  rarely  occurs,  but  is  somewhat  more  common  in 
abscesses,  a  number  of  cases  remain  in  which  the  size  and  progressive  en- 
largement of  the  cavity  and  the  gradual  failing  of  the  patient's  strength 
enable  us  to  determine,  a  considerable  time  before  death,  that  a  fatal 
result  is  inevitable,  and  it  is  in  such  cases  that  we  are  tempted  and  have 
the  right  to  claim  assistance,  by  means  of  surgical  interference,  for  the 
following  reason: 

The  decomposing  contents  of  such  cavities,  whether  gangrenous  fluid 
or  ichorous  pus,  cause  the  progressive  destruction  of  the  lung  tissue  in 
loco,  namely,  the  increase  in  size  of  the  cavities,  as  well  as  the  general 
poisoning  of  the  organism  by  absorption,  with  rise  in  temperature  and 
decrease  in  strength.  Besides  this,  the  poisonous  contents  of  the  cavi- 
ties are  apt  at  any  time,  by  aspiration  through  the  bronchial  tubes,  to 
give  rise  to  purulent  bronchitis,  bronchopneumonia,  or  pleurisy  in  dis- 
tant parts  of  the  lungs.  Any  of  these  complications  may  at  any  time 
cause  a  sudden  fatal  termination  before  the  time  at  which  the  gangrene 
or  pulmonary  abscess  would  come  to  its  natural  termination  by  exhaus- 
tion. 

From  the  above  considerations  we  are  justified  in  desiring  and  at- 
tempting to  evacuate  the  contents  of  such  cavities,  and,  in  so  doing,  to 
expect  not  only  to  arrest  the  progress  of  the  disease  and  avoid  the  com- 
plications from  distant  parts  of  the  lungs,  but  also  to  cause  the  closure  of 
the  cavities  so  as  to  effect  a  definite  cure. 

The  number  of  cases  of  acute  cavities  in  the  lungs  in  which  surgical 
interference  has  been  resorted  to  is  as  yet  very  limited,  only  six  cases 
having  been  reported,  and  these  within  the  last  three  years.  Of  these 
six  cases  only  one,  our  own  case,  was  successful,  in  so  far  that  it  termi- 
nated in  a  complete  recovery. 

But  even  from  some  of  the  cases  that  terminated  fatally  it  was  seen 
that  immediate  relief  and  temporary  improvement  in  the  patient's  con- 
dition followed  the  operation  to  such  an  extent  that  the  attention  of  the 
medical  profession  was  drawn  to  the  subject,  and  justifiable  encourage- 
ment was  given  to  further  trials. 

The  importance  of  the  subject  warrants  the  report  in  detail  of  the 
17 
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cases,  which  we  shall  give  as  minutely  as  we  are  able,  and,  having  done 
this,  we  shall  discuss,  as  far  as  possible,  the  most  important  aspects  of  the 
question. 

The  first  two  cases,  on  account  of  the  imperfect  reports,  but  with  the 
diagnosis  confirmed  by  the  autopsy,  only  show  that  the  surgical  evacua- 
tion of  the  contents  of  the  cavities  gave  considerable  relief  to  the  pa- 
tients, and  in  the  second  case  this  relief  lasted  so  long  that  recovery  was 
fully  expected. 

Case  I. — Large  abscess  of  the  lower  lobe  of  the  right  lung.  Incision  in  the  mammary 
region.  Washing  out  of  the  cavity — immediate  relief.  Acute  pleurisy  on  the  opposite  side. 
Death  twenty-nine  hours  after  the  operation.* 

A  man,  forty-four  years  of  age,  was  brought  into  the  hospital  suflFering  from  great 
dyspnea.  Examination  showed  two  large  fluctuating  abscesses  in  the  neighborhood  of  the 
right  nipple.  Pressure  over  the  abscess  cavities  showed  that  they  communicated  with 
each  other,  and  caused  increased  dyspnea  and  cough,  which  brought  up  a  quantity  of  pus. 
The  diagnosis  was  supposed  to  be  an  empyema  which  was  about  to  open  through  the  walls 
of  the  chest,  and  had  already  broken  into  the  lung. 

An  incision  was  made,  through  which  about  a  quart  of  pus  was  evacuated.  The 
cavity  was  washed  out  with  carbolized  water,  and  the  patient  experienced  immediate 
relief.  On  the  following  day,  however,  twelve  hours  after  the  operation,  the  fe\er  set  in 
anew,  and  the  physical  examination  showed  that  a  pleurisy  was  commencing  in  the  left 
lung.  The  patient  died  twenty-nine  hours  after  the  operation.  The  autopsy  showed  no 
empyema,  but  a  very  large  abscess  of  the  lower  lobe  of  the  right  lung  and  a  recent  pleurisy 
on  the  left  side. 

This  case  came  under  treatment  at  so  late  a  stage  of  the  disease  that  it 
has  no  value  as  regards  diagnosis  and  the  method  of  operation.  It  shows, 
however,  that  the  operation  was  followed  by  some  relief,  and  did  not  in 
any  way  hasten  the  fatal  termination,  but  was  performed  too  late  to 
prevent  it. 

Case  II. — Large  abscess  in  lower  lobe  of  left  lung.  Fetid  expectoration.  Lnsiifficient 
drainage  through  the  bronchial  tubes.  Incision  in  sixth  intercostal  space.  Drainage  and 
washing  out  with  carbolized  water.  Marked  improvement  for  twenty-six  days.  Sudden  and 
unexpected  death  on  the  thirty-first  day — cause  not  given.'\ 

Early  in  1879  I  was  called  to  see  a  Bavarian,  aged  thirty-four,  who  was  much  emaci- 
ated, but  presented  the  appearance  of  having  been  a  very  powerful  man.  The  patient 
had  a  hoarse  voice  and  a  rapid  pulse,  his  temperature  on  further  examination  being  found 
slightly  above  the  normal.  He  had  had,  five  years  before,  a  violent  attack  of  pneumonia, 
from  which  he  had  never  entirely  recovered,  but,  although  for  a  time  somewhat  better 
than  during  the  pneumonia,  his  general  health  had  become  much  worse  than  it  had  been 
prior  to  the  attack.  Two  years  subsequent  to  the  pneumonia  he  had  three  attacks  of 
hemoptysis,  a  year  after  which  symptoms  of  acute  pleurisy  made  their  appearance  on  the 
left  side.  At  the  present  time  the  patient  has  much  cough  and  a  mucopurulent  expec- 
toration. On  physical  examination  the  right  lung  is  apparently  normal.  There  is  a 
total  absence  of  vesicular  respiration  on  the  left  side,  gurgling,  increased  on  coughing,  being 
present  at  the  same  time;    there  is  complete  dullness  on  percussion  while  the  patient 

*  Radek:  Centralbl.  f.  Chir.,  1878,  vol.  v,  p.  750. 

t  R.  S.  Sutton,  Pittsburgh,  Pa.,  1879;  Chicago  Medical  Review,  1881,  vol.  iii,  p. 
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remains  sitting.  On  the  patient's  assuming  a  recumbent  posture,  succussion  showed  a 
decided  metallic  tinkling.  The  recumbent  position  provoked  cough,  with  increased  ex- 
pectoration having  a  foul  odor.  The  patient  was  informed  that  his  case  was  one  of  doubt- 
ful prognosis,  and  thereupon  left  further  procedure  to  the  physician.  The  day  following 
the  examination  just  mentioned  I  visited  the  patient  in  company  with  Dr.  George  Rohan- 
sen,  fully  prepared  to  operate.  To  determine  the  correctness  of  the  diagnosis  of  the  sup- 
posed cavity  the  lung  was  a.spirated,  giving  vent  to  quite  a  quantity  of  ill-odored  pus.  A 
bistoury  was  plunged  into  the  lung  at  the  sixth  intercostal  space,  giving  vent  to  quite  a 
quantity  of  foul,  purulent  material,  which  was  ejected  with  some  force  when  the  patient 
coughed.  Two  large-sized  Xelaton  catheters  were  passed  into  the  cavity  through  the 
opening  and  secured  by  adhesive  plaster  at  the  margins  of  the  wound;  carbolized  distilled 
water  at  a  temperature  of  100°  F.  was  projected,  by  means  of  a  Davidson's  syringe,  through 
one  of  the  catheters,  passing  out  through  the  other.  The  patient  experienced  the  odor  of 
carbolic  acid  at  its  first  injection.  The  cavity  was  washed  out  daily  for  a  month,  the 
patient  being  well  fed.  He  was  able  to  be  up  and  about  for  twenty-six  days,  and  was 
apparently  on  a  fair  road  to  recovery  when  he  died  suddenly  on  the  thirty-first  day.  At 
the  autopsy  an  abscess  was  found  involving  the  entire  lower  lobe  of  the  left  lung.  The 
pleura  pneumonalis  and  costalis  were  glued  together.  An  enlarged  bronchial  tube  led 
from  the  abscess  to  the  trachea. 

This  case,  although  so  superficially  reported  that  it  does  not  furnish 
any  tangible  points  for  the  differential  diagnosis  between  empyema  and 
jjulmonary  abscess,  has  considerably  more  interest  than  Radek's  case, 
because  it  shows — the  diagnosis  being  confirmed  by  the  autopsy — that  a 
large  pulmonary  abscess  was  opened,  drained,  and  washed  out,  with 
unmistakable  relief,  and  that  the  effects  were  so  beneficial  that  the  pa- 
tient seemed,  for  thirty  days,  to  be  in  a  fair  way  to  recover.  The  au- 
topsy, valuable  as  to  the  confirmation  of  the  diagnosis  of  pulmonary 
abscess,  failed  to  demonstrate  the  cause  of  the  patient's  death,  and  con- 
sequently the  importance  of  the  case  is  limited  to  the  immediate  conse- 
quences of  the  operation. 

The  following  cases  have  considerably  more  interest,  partly  because 
the  diagnosis  was  carefully  made  before  the  operation,  and  partly  be- 
cause the  main  feature  in  the  indications  in  all  these  cases  was,  by  the 
operation,  to  evacuate  fetid  or  gangrenous  matter  from  pulmonary 
cavities  having  insufficient  outlets  through  the  bronchial  tubes,  and  where 
consequently  the  remaining  fetid  matter  produced  symptoms  of  general 
poisoning  by  absorption,  as  fever,  collapse,  etc.,  as  well  as  poisoning  of 
the  rest  of  the  lungs,  in  the  shape  of  diffuse  fetid  bronchitis.  In  all  these 
cases  except  one  the  operation  was  followed  by  decided  relief,  temporary 
in  two  cases,  and  permanent  in  our  own. 

Case  III. — Multiple  fetid  abscesses  in  lower  lobe  of  right  lung,  subsequent  to  bronchitis 
and  pleuropneumonia.  Hectic  diarrhea.  Insufficient  outlet  through  the  bronchi.  Incision 
in  eighth  intercostal  space,  midscapidar  line.  Drainage  and  washing  out  unth  Condys  fluid. 
Temporary  cessation  of  cough  arul  fetor  for  three  weeks.  Insufficient  drainage.  Return  of 
fetor.     Pleuropneumonia  on  the  opposite  side.     Death  fifty  days  after  the  operation.* 

A  man,  forty-nine  years  of  age,  had  bronchitis  in  December,  1878,  and  in  February, 

*  W.  Douglas  Powell  and  R.  \V.  Lyall,  Lancet,  1880.  vol.  ii,  p.  12. 
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1879,  a  pleuropneumonia  and  fetid  expectoration.  He  improved  for  a  time,  but  then 
suffered  a  relapse.  In  July,  1879,  he  entered  Middlesex  Hospital.  On  admission  there 
was  consolidation  of  the  lower  lobe  of  the  right  lung,  with  excavation  of  its  central  portion, 
the  cavity  signs  being  located  at  about  the  level  of  the  spine  of  the  seventh  dorsal  vertebra, 
and  in  line  with  the  angle  of  the  scapula.  There  were  considerable  hectic,  diarrhea,  and 
anorexia.  The  breath  and  expectoration  were  extremely  fetid,  the  latter  being  mucopuru- 
lent in  character  and  very  abundant,  amounting  to  aboutone  pint  in  twenty-four  hours. 

The  area  of  excavation  having  been  carefully  marked  out,  the  operation  was  per- 
formed September  11th.  A  medium-sized  trocar  was  first  passed  in  at  the  eighth  inter- 
costal space,  midscapular  line,  and,  a  free  incision  having  been  made  through  the  tissues 
down  to  the  intercostal  muscles,  the  fine  trocar  was  withdrawn  and  a  full-sized  hydrocele 
trocar  inserted  to  enlarge  the  opening,  through  which  the  drainage-tube  was  afterward 
inserted.  Carbolized  dressings  were  then  applied.  A  moderate  quantity  of  fetid  pus 
escaped  from  the  wound,  and  subsequently  a  free  but  never  abundant  discharge  from  the 
drainage-tube. 

The  expectoration  and  cough  almost  entirely  ceased.  The  wound  was  dressed  daily 
under  the  carbolic  spray,  and  injections  of  Condy's  permanganate  of  potash  solution  were 
used. 

October  2d:  There  was  some  return  of  the  fetor  of  breath,  the  discharge  from  the  tube 
having  always  been  somewhat  fetid.  Some  trouble  was  occasioned  by  the  drainage-tube 
getting  out,  its  reintroduction  being  rendered  more  difficult  by  encroaching  granulations, 
and  the  tube  was  felt  to  strike  against  some  impediment  deep  in  the  lung.  The  channel 
was  kept  dilated,  however,  and  the  patient  improved  in  strength,  and  on  October  20th  was 
transferred  to  Brompton  Hospital.  The  fetid  sputa  returned  toward  the  end  of  the  month, 
however;  the  amount  expectorated  also  continued  to  be  very  scanty.  The  patient  lost 
ground  rapidly,  and  was  finally  attacked  by  pleuropneumonia  on  the  opposite  side,  from 
which  he  died  October  31st,  fifty  days  after  the  operation. 

The  autopsy  demonstrated  several  intercommunicating  cavities  in  the  lower  lobe  of  the 
right  lung.  This  lobe  was  firmly  adherent  throughout,  and  a  drainage-tube  passing 
through  the  eighth  intercostal  space  entered  the  contracted  cavity,  which  was  connected 
with  the  main  cavity  by  a  short,  dilated  bronchus.  It  was  evident  that,  in  contracting 
upon  the  tube,  the  wall  of  the  cavity  partially  occluded  its  extremity.  The  remainder  of 
the  lobe  was  consolidated  by  fibroid  interstitial  pneumonia  surrounding  bronchiectatic 
cavities.  There  was  bronchopneumonia  with  effusion  on  the  left  side.  The  rest  of  the 
lung, was  emphysematous. 

Besides  the  very  remarkable  relief  derived  from  the  operation,  this 
case  is  mainly  interesting  because  it  shows  that  the  insufficient  drainage 
and  evacuation  were  evidently  the  reason  why  the  latter  failed  to  save  the 
patient's  life.  And  it  was  here,  as  in  Radek's  case,  the  poisoning  of  the 
other  lung  from  the  decomposed  contents  of  the  cavity  which,  resulting 
in  a  pleuropneumonia,  caused  the  patient's  death.  In  short,  we  may  say 
that  the  patient  died  notwithstanding  the  operation,  on  account  of  the 
perhaps  inevitable  insufficiency  of  the  operation,  but  by  no  means  from 
any  reason  for  which  the  operation  itself  could  be  held  accountable. 

A  similar  condition  probably  existed  in  Williams'  case,  which  is  men- 
tioned only  very  briefly — too  briefly  to  allow  either  deductions  or  criti- 
cisms, but  which,  for  the  sake  of  completeness,  we  shall  mention. 

Case  IV.* — Dr.  Williams  briefly  mentions  that  in  one  case  he  passed  an  aspirator 
needle  into  a  bronchiectatic  cavity  without  result.     On  a  second  tapping,  however,  he 

♦Williams:   Lancet,  1880,  vol.  ii,  p.  12. 
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succeeded  in  evacuating  the  contents  of  a  limited  empyema,  which,  he  thinks,  may  have 
Ijeen  caused  by  the  pre\'ious  paracentesis. 

It  is  easily  seen  that  in  Williams'  case  it  is  difficult  to  determine 
whether  the  entire  want  of  success  of  the  operation  was  due  to  avoidable 
inefficiency  in  the  method  of  operating  or  to  the  unavoidable  surgical 
intractability  of  bronchiectatic  cavities  in  general.  Such  cavities,  on 
account  of  their  well-known  irregularly  sacculated  and  often  ramified 
shape,  present  very  great,  if  not  insurmountable,  difficulties  for  eflFective 
surgical  interference. 

The  following  case  is  very  interesting,  because  it  presents,  notwith- 
standing the  want  of  an  autopsy,  a  clear  case  of  acute  pulmonary  gan- 
grene subsequent  to  a  croupous  pneumonia.  The  description  of  the 
case,  as  well  from  the  etiology  as  from  the  careful  description  of  the  de- 
velopment and  physical  signs,  leaves  no  doubt  as  to  the  correctness  of 
the  diagnosis.  It  is  probably  the  first,  if  not  the  only,  case  of  pulmonary 
gangrene  treated  by  surgical  operation,  which,  as  far  as  temporary  relief 
is  concerned,  may  be  accounted  a  success. 

Case  V. — Gangrenous  cavity  in  middle  lobe  of  right  lung  subsequent  to  croupous  pneu- 
monia. Insufficient  outlet  through  the  bronchi.  Adynamic  condition  of  patient.  Incision 
in  the  region  of  the  angle  of  the  scapula.  Drainage  uith  injections  of  carbolized  water.  De- 
cided improvement  for  a  week.  Cessation  of  fetor  of  breath  and  expectoration.  Return  of 
fetid  expectoration.     Collapse  and  death  twelre  days  after  the  operation.* 

The  patient,  a  man  about  sixty  years  of  age,  had  always  been  in  good  health  until  two 
months  previous  to  the  operation,  during  which  time  he  had  had  a  little  shortness  of  breath 
on  going  up  hill.  Two  weeks  previous  to  the  operation  he  had  a  sudden  attack  of  pneu- 
monia of  the  right  side,  with  chills,  pain  in  the  right  side,  pneumonic  crepitus,  and  rusty 
sputum.  The  case  was  not  very  severe,  the  temperature  never  exceeding  102°  F.,  and  in 
about  a  week  he  got  up.  Two  days  later  the  cough  became  worse,  he  felt  weak,  had  to  go 
to  bed,  and  his  breath  had  an  offensive  odor. 

October  13th  he  suddenly  expectorated  half  a  pint  of  fetid  gray  fluid,  and  sank  rapidly 
into  a  condition  of  collapse.  On  the  next  day  the  patient  was  covered  with  clammy  per- 
spiration, his  respiration  was  rapid  and  difficult,  with  loud  tracheal  rales;  pulse,  130,  very 
feeble;  could  not  lie  down  on  account  of  the  cough.  The  air  of  the  whole  room  was  ex- 
tremely offensive  on  account  of  the  gangrenous  odor  of  breath  and  expectoration.  The 
matter  expectorated  was  principally  a  thick,  tenacious,  mucopurulent  mass,  but  frequently 
alternating  with  this  was  a  thin,  gray,  offensive  fluid,  which  seemed  to  gush  into  his  throat 
suddenly,  in  such  quantity  that  he  would  spit  out  mouthful  after  mouthful  of  about  half 
an  ounce  each  for  three  or  four  times  in  succession.  The  right  side  was  slightly  less  reso- 
nant than  the  left,  especially  at  the  base  and  at  and  under  the  right  nipple.  There  was  less 
respiratory  sound  on  the  right  side  and  less  local  vibration,  but  all  the  sounds  were  greatly 
masked  by  tracheal  rales;  he  had  no  pain;  the  tongue  was  brownish-black  and  drj-,  and 
the  patient  was  very  weak.  Under  invigorating  and  stimulating  treatment  he  seemed  to 
improve  a  little  for  a  day  or  two,  but  then  the  expectoration  diminished  and  he  became 
worse.  Four  days  later  a  quantity  of  the  same  fetid  fluid  as  before  was  expectorated,  and 
he  felt  a  little  relieved,  but  soon  afterward  the  expectoration  stopped  again  and  the  ady- 
namic condition  of  the  patient  increased. 

On  October  20th  distinct  cavernous  respiration  was  heard  below  the  spine  of  the  right 
scapula,  and  external  to  and  below  the  right  nipple.     The  diagnosis  was  now  made  of  a 

*  Solomon,  Charles  Smith:  Lancet,  1880,  vol.  ii,  p.  86. 
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large  cavity  extendiug  chiefly  through  the  middle  lobe  of  the  right  lung,  with  no  efficient 
outlet  for  the  contained  feti<l  matter,  an<l  a  consequent  adynamic  condition  of  the  patient 
from  poisoning  by  the  fetid  pus.  It  was  now  resolved  to  operate,  with  a  view  to  pro- 
curing an  outlet  for  the  fetid  matter,  for  the  following  reasons: 

1.  That  the  actual  condition  of  the  patient  made  it  certain  that  he  would  die,  and  that 
very  speedily. 

i.  That  there  would  be  some  chance  for  his  life  if  the  cavity  could  be  found  and  an 
opening  made. 

3.  That  it  would  be  justiBable  to  explore  with  an  aspirator,  and  if  the  cavity  was  found, 
to  enlarge  the  opening  and  put  in  a  drainage-tube. 

At  a  point  near  the  angle  of  the  scapula  an  aspirator  needle  was  inserted  for  three  or 
four  inches.  No  fluid  escaped,  but  very  fetid  air  was  drawn  through  the  tube.  On  holding 
a  candle  near  the  cannula,  the  flame  was  blown  to  and  fro  during  respiration,  so  that  evi- 
dently a  cavity  had  been  reached. 

Using  the  cannula  as  a  director,  a  knife  was  inserted  between  the  ribs,  and  by  the  side 
of  the  knife  dressing  forceps  were  slipped  in  and  the  wound  enlarged  sufficiently  to  allow 
the  introduction  of  a  small  india-rubber  tube.  Through  the  latter,  a  little  carbolic  acid 
solution  was  injected.  This  seemed  to  occasion  a  fit  of  coughing,  when  about  half  a  pint 
of  fetid  pus,  of  the  same  character  as  the  former  offensive  expectoration,  was  forcibly 
expectorated.  The  tube  was  left  in  the  wound,  which  was  covered  by  a  large  pad  of  a 
dozen  folds  of  coarse  muslin,  wrung  out  of  a  solution  of  carbolic  acid.  This  dressing  was 
ordered  to  be  changed  every  three  hours. 

For  the  first  week  after  the  operation  the  improvement  was  very  decided.  For  six 
days  the  expectoration  was  very  much  diminished.  The  fetor  also  became  much  less, 
except  at  the  time  when  the  dressing  was  changed.  He  enjoyed  his  food  more,  and  was 
altogether  more  comfortable.  The  respiration  became  much  clearer  in  the  left  lung  and 
the  unaffected  parts  of  the  right  lung,  the  moist  sounds  being  much  less  frequent,  and  the 
tracheal  rales  only  occasional.  The  discharge  from  the  wound,  however,  continued  ex- 
tremely offensive,  notwithstanding  the  daily  irrigation  of  the  cavity  by  a  siphon.  When- 
ever the  dressing  was  changed,  it  was  found  to  be  soaked  with  a  discharge  for  an  area  of 
five  to  six  inches  in  diameter.  As  the  water  which  escaped  on  washing  out  the  cavity  was 
only  slightly  stained,  the  offensiveness  was  attributed  not  to  any  retention  of  pus,  but 
rather  to  sloughing  within  the  lung. 

Eight  days  after  the  operation  the  discharge  had  lessened  a  good  deal,  but  the  ex- 
pectoration now  increased  and  again  became  offensive.  The  pulse  increased  to  112; 
temperature,  100°  F.  On  the  next  day  he  was  better  in  the  morning,  had  less  cough  and 
expectoration,  and  took  food  well.  But  the  wound  was  beginning  to  slough,  and  a  few 
gangrenous  black  shreds  were  discharged  through  the  drainage-tube.  In  the  afternoon  he 
became  very  ill,  with  labored  breathing,  quick  pulse,  and  profuse  cold  sweats.  From  this 
time  he  gradually  became  weaker,  would  take  no  more  food,  and  died  November  2d, 
apparently  from  simple  asthenia.     No  autopsy  was  held. 

Isolated  as  this  case  stands  as  an  effort  to  evacuate  the  contents  of  an 
indisputably  gangrenous  lung  cavity,  it  may  be  hazardous  to  venture  any 
justifiable  criticism  upon  the  operation  in  the  case  in  question,  from 
which  to  deduce  any  conclusions  showing  that  in  such  a  case  the  patient's 
life  might  have  been  saved.  But  it  is  barely  possible  that,  if  an  opening 
had  also  been  made  in  the  anterior  wall  of  the  cavity  when  the  cavernous 
breathing  presented  itself  around  the  nipple,  then  more  efficient  and 
perhaps  sufficient  drainage,  and  an  outlet  for  all  the  gangrenous  matter, 
fluid  as  well  as  solid,  might  have  been  effected. 
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That  a  double,  free,  and  extensive  opening  of  similar  pulmonary 
cavities,  with  thoroughly  effective  drainage,  by  no  means  involves  any 
additional  danger,  but  rather,  when  practicable,  is  Hable  to  make  it 
possible  to  save  the  patient's  life,  we  claim  to  show  by  the  following  case: 

Case  VI. — Large  fetid  abscess  cavity  in  middle  lobe  of  right  lung,  caused  by  suppuration 
around  a  large  echinococcus  cyst  of  twelve  years'  standing.  Fetor  of  breath  and  expectoration. 
Insufficient  outlet  through  the  bronchi.  Diffuse  purulent  bronchitis  in  the  rest  of  the  right 
ung.  Fever,  emaciation,  and  collapse.  Exploratory  aspiration.  Incision  in  third  inter- 
costal space  on  anterior  surface,  two  inches  to  right  of  sternum.  Digital  exploration  of  the 
cavity.  Counter  opening  in  fifth  intercostal  space,  anterior  axillary  line.  Removal  of  the  sac 
of  the  echinococcus  cyst  through  the  anterior  opening.  Drainage  by  means  of  a  large  rubber 
tube.  Washing  out  of  the  cavity  with  carbolic  acid  solution.  Antiseptic  dressing.  Definite 
cessation  of  fetor  of  breath  and  expectoration.  Wound  closed  in  six  weeks.  In  the  seventh 
iceek,  bronchopneumonia  of  right  lung,  with  diffuse  purulent  bronchitis  of  this  and  of  the  lower 
lobe  of  left  lung,  lasting  four  weeks.     Perfect  recovery.* 

Francesco  Coputo,  Italian,  a  laborer,  thirty-four  years  of  age,  was  admitted  to  Cook 
County  Hospital  and  placed  under  Dr.  Hollister's  care. 

Previous  History. — Father  died  at  the  age  of  seventy-seven;  mother  still  living.  He 
has  one  brother  and  one  sister  who  are  in  good  health.  He  had  always  had  good  health 
until  twelve  years  ago,  at  which  time  he  was  a  mounted  gendarme  in  Italy,  and  on  duty 
from  three  to  four  hours  consecutively.  He  had  at  this  time  a  hemorrhage  from  the  limgs 
of  about  two  ounces,  in  consequence  of  which  he  was  obliged  to  remain  in  the  hospital  a 
week.  For  the  following  two  years  he  was  well.  After  this  time  he  had  a  cough,  accom- 
panied by  pain  around  the  right  nipple.  The  pain  subsided  on  the  application  of  leeches; 
the  cough  also  disappeared  entirely  after  a  month.  In  the  following  years  he  had  every 
autumn  a  return  of  the  pain,  always  at  the  same  point  in  the  chest,  between  the  third  and 
fifth  ribs,  and  around  the  nipple,  accompanied  by  cough.  This  would  persist  for  about  a 
month,  be  relieved  by  the  use  of  leeches  and  venesection,  and  disappear  entirely.  During 
the  last  four  years,  however,  the  pain  became  more  severe,  as  did  also  the  accompanying 
cough.  In  the  intervals  between  the  attacks  he  would  occasionally  feel  some  pain  in  the 
region  of  the  right  nipple  when  lifting  a  heavy  weight  on  the  right  shoulder. 

He  came  to  New  York  in  1878,  where  he  stayed  a  year  and  a  half.  He  was  able  to 
work  all  this  time,  except  during  the  usual  attacks  of  the  pain  and  cough  in  the  fall,  during 
which  he  expectorated  mucous  matter,  which  occasionally  was  slightly  streaked  with 
blood.  In  June,  1880,  he  came  to  Chicago  and  commenced  work  as  a  common  laborer. 
In  September  the  pain  in  the  left  nipple  set  in  again.  It  was  a  steady,  unvarying,  intense 
pain,  accompanied  by  only  a  slight  cough.  His  appetite  remained  good,  and  he  did  not  go 
to  bed,  but  was  forced  to  cease  work  for  two  weeks.  During  October  he  was  at  work  again. 
In  November  he  was  obliged  to  stop  work  on  account  of  a  return  of  the  pain  and  cough. 
He  lost  his  appetite,  became  weak,  was  confined  to  his  bed  about  half  the  time,  and  finally, 
three  weeks  before  he  entered  the  hospital,  he  was  obliged  to  remain  in  bed  all  the  time. 
During  this  time  he  had  no  appetite,  was  feverish,  would  cough  up  about  a  pint  of  mucous 
matter,  sometimes  streaked  with  blood,  in  twenty-four  hours,  and  was  distressed  night  and 
day  by  the  cough,  which  he  could  subdue  only  by  lying  prone  in  bed.  A  cataplasm  was 
applied  to  the  chest  and  some  medicine  given.  Suddenly,  about  a  week  before  his  ad- 
mission to  the  hospital,  he  coughed  up  a  large  quantity  of  whitish  matter — as  he  says, 
"white,  like  paper."  This  was  not  followed  by  relief  of  the  pain  or  cough,  which  rather 
increased.  He  grew  weaker  and  weaker,  could  not  eat,  was  not  able  to  sleep  on  account  of 
the  cough  and  pain,  and  was  told  by  those  about  him  that  his  breath  was  offensive,  he 
himself  not  being  able  to  detect  this. 

*  Christian  Fenger,  Chicago  Medical  Review,  1881,  vol.  iii,  p.  57. 
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On  admission  the  patient  was  in  a  profuse  perspiration;  pulse,  98;  temperature. 
104°  F.;  respiration,  36;  tongue  slightly  eoated.  When  he  lies  on  the  !)ack  and  the  chest  is 
percussed  he  coughs  incessantly,  and  a  very  offensive  odor  is  noticed  around  the  bed. 
When  he  lies  prone  on  the  right  side  the  cough  ceases,  and  the  offensive  odor  is  not  so 
marked. 

Examination. — The  patient  is  poorly  nourished,  tall,  and  of  moderate  weight. 

Percussion. — When  the  patient  is  sitting  up  in  bed,  percussion  on  the  right  side,  over 
the  supraclavicular  and  infraclavicular  regions,  is  normal,  but  from  the  second  rib,  in  the 
mammary  and  inframammary  regions,  the  percussion  is  dull.  There  is  also  dull  per- 
cussion in  the  axillary  and  infra-axillaiy  regions,  and  over  the  scapular  and  interscapular 
regions.  In  the  infrascapular  region  percussion  is  normal.  When  the  patient  lies  on  the 
back,  there  is  an  area  of  tympanitic  percussion  sound  on  the  anterior  side  of  the  body, 
namely,  in  the  mammary  region. 

Inspection. — Both  sides  of  the  chest  participate  equally  in  the  respiratory  movements. 
The  right  side  of  the  chest  is  neither  sunken  nor  prominent.  The  intercostal  spaces  have 
the  same  appearance  on  the  right  as  on  the  left  side. 

Palfation. — In  the  region  of  the  dull  percussion  the  pectoral  fremitus  is  nearly  but  not 
quite  absent. 

Auscultation;  ^Over  the  right  side  of  the  chest.  Sibilant  rales  in  the  upper  lobe,  in 
the  region  of  the  clear  percussion,  and  in  the  posterior  part  of  the  lower  lobe.  Over  the 
regions  of  dull  percussion  the  respiratory  sounds  are  obscure.  When  the  patient  lies  down, 
auscultation  over  the  tympanitic  territories  gives  cavernous  respiratory  sounds. 

A  hypodermic  needle  was  introduced  near  the  right  nipple  by  Dr.  W.  P.  Verity,  House 
Physician,  while  the  patient  was  sitting  up,  and  some  fluid  withdrawn,  which  was  thin, 
grayish,  and  had  the  same  offensive  odor  as  the  breath.  On  microscopic  examination  this 
fluid  was  found  to  contain  a  large  number  of  pus-cells,  with  fatty  detritus  and  bacteria. 

Diagnosis. — Fetid  cavity  in  the  middle  lobe  of  the  right  lung,  nearer  to  the  anterior 
surface,  and  most  superficial  at  the  nipple,  having  an  insufficient  outlet  through  a  large 
bronchial  tube  in  the  anterior  border  of  the  cavity.  Diffuse  purulent  bronchitis  in  the 
rest  of  the  lung.     Five  grains  of  quinin,  every  four  hours,  and  whisky  were  ordered. 

December  22d:  The  patient  feels  a  little  easier.  When  he  is  lying  on  the  breast,  no 
offensive  odor  is  perceptible.  \Mien  he  turns  on  the  back,  however,  the  breath  becomes 
offensive,  with  an  odor  like  rotten  eggs,  and  cough  sets  in.  In  the  morning  the  pulse  was 
84;  temperature,  99°  F.;  respiration,  32.  Evening:  Pulse,  90;  temperature,  102°  F.; 
respiration,  32. 

For  the  next  four  days  the  patient  remained  in  the  same  condition,  having  exacerba- 
tions of  the  fever  at  night,  and  lying  prone  on  the  right  side  in  order  to  avoid  the  cough  and 
offensive  breathing. 

December  26th:  With  the  kind  permission  of  Dr.  Hollister,  under  whose  care  the  pa- 
tient was  lying  in  the  hospital.  Dr.  Fenger  saw  the  patient  and  resolved  to  open  and  wash 
out  the  cavity.     The  reason  for  the  operation  was  the  following: 

As  the  large  cavity  in  the  anterior  part  of  the  lung  had  no  sufficient  outlet  through 
the  bronchial  tubes  by  which  to  evacuate  its  offensive  contents,  the  poisonous  character 
of  which  was  indicated  by  the  nightly  exacerbations  of  fever  and  decrease  in  strength  of 
the  patient,  it  was  deemed  advisable  to  attempt  to  facilitate  the  evacuation. 

Operation. — In  the  presence  of  Dr.  Hollister,  and  assisted  by  the  internes  of  the  hos- 
pital. Dr.  W.  P.  Verity,  House  Physician,  and  Drs.  Gudden,  McArthur,  Bradley,  Meacher, 
Kendall,  and  Bacon,  Dr.  Fenger  operated  in  the  following  manner:  The  patient  was  an- 
esthetized with  ether.  An  incision  was  made,  two  and  one-half  inches  in  length,  in  the 
third  intercostal  space,  parallel  with  the  ribs,  commencing  one  and  one-half  inches  to  the 
right  of  the  sternum,  and  one  and  one-half  inches  above  the  nipple.  The  tissues  were 
divided  until  the  intercostal  muscles  were  laid  bare.  A  detached  hypodermic  needle  was 
introduced,  and  as  neither  inspiration  nor  expiration  caused  this  to  move,  it  was  withdrawn. 
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and  the  incision  continued  into  the  cavity.  "When  this  was  opened,  about  half  a  pint  of 
grayish-white,  offensive  matter,  intermixed  with  some  air,  escaped.  The  opening  was  then 
dilated  sufficiently  to  allow  the  introduction  of  a  finger  into  the  cavity.  By  means  of  the 
finger  soft,  elastic  lung  tissue  was  felt  below  the  opening;  above,  the  roof  of  the  ca%-ity 
could  not  be  reached;  soft,  elastic  lung  tissue  could  also  be  felt  on  the  wall  of  the 
cavity,  toward  the  mediastinum,  and  in  the  posterior  wall  of  the  cavity.  In  this  latter  lo- 
cality the  soft,  elastic  lung  tissue  decreased  in  thickness  toward  the  anterior  boundary  of 
the  axillary  region,  anterior  to  which  the  wall  of  the  cavity  was  firm  to  the  touch.  At 
this  point,  namely,  between  the  fifth  and  sixth  ribs,  close  to  the  border  of  the  pectoralis 
major,  one  and  one-half  inches  to  the  right  of  and  one  and  one-half  inches  above  the  right 
nipple,  a  counteropening  was  made  in  the  following  manner:  A  urethral  sound  was  passed 
in  at  the  original  opening,  and  cut  down  upon  at  the  above-mentioned  locaHty. 

A  heavy  rubber  drainage-tube,  10  mm.  in  diameter,  with  large  lateral  openings,  was 
now  introduced  at  the  anterior  and  brought  out  at  the  posterior  opening.  By  means  of  an 
irrigator  a  2.5  per  cent,  solution  of  carbolic  acid  was  injected  through  the  drainage-tube 
into  the  cavity,  which  was  washed  out  in  this  way.  As  soon  as  this  solution  filled  up  the 
cavity  the  patient  began  to  cough.  Each  paroxysm  of  coughing  forced  out  from  the  an- 
terior opening,  at  the  side  of  the  drainage-tube,  a  jet  of  fluid,  which  was  thrown  from  8  to 
10  feet  out  into  the  room. 

During  these  attacks  of  coughing  it  was  noticed  that  a  yellowish- white,  coherent  mass 
would  appear  at  and  protrude  a  little  from  the  anterior  opening,  but  would  slip  back  and 
disappear  as  soon  as  the  cough  ceased.  Dr.  Fenger  attempted  to  seize  this  with  the  forceps 
and  draw  it  out,  but  it  would  break  asunder  and  slip  back.  With  a  view  to  its  removal  he 
now  dilated  the  anterior  opening  a  little,  introduced  a  finger  and  the  forceps,  and  watched 
for  another  attack  of  coughing,  which  enabled  him  to  get  hold  of  and  draw  it  out  as  one 
large,  gelatinous,  coherent  mass. 

On  microscopic  examination  of  the  gelatinous  mass  removed  from  the  abscess  cavity 
during  the  operation  it  was  found  to  be  a  large  echinococcus  cyst,  the  wall  presenting  the 
characteristic,  finely  striped,  that  is,  laminated,  layers  of  amorphous  or  homogeneous 
substance,  the  stripes  always  ruiming  parallel  to  the  surface  of  the  wall  of  the  cyst.  The 
sac,  as  we  here  present  it  to  the  society,  will  be  seen  to  be  nearly  round,  and  between  5  and 
6  inches  in  diameter.  The  wall  was  homogeneous,  gelatinous,  and  transparent,  soft  and 
friable,  but  still  somewhat  elastic,  and  presented  no  secondary  cysts,  either  attached  to 
the  wall  or  free  in  the  cavity. 

The  cavity  was  now  washed  out  with  the  carbolic  acid  solution  until  the  escaping  fluid 
was  perfectly  clear.  The  incision  wounds  were  reduced  in  size  by  means  of  sutures;  both 
ends  of  the  drainage-tube  were  secured  by  large  asepticized  safety-pins,  and  cut  off  close 
to  the  skin,  and  the  wounds  dressed  antiseptically,  as  follows: 

A  piece  of  protective  was  placed  over  each  wound,  and  a  pad,  two  inches  thick,  con- 
sisting of  antiseptic  gauze,  not  in  layers,  but  in  a  wad,  applied  so  as  to  cover  the  entire 
anterior,  lateral,  and  posterior  wall  of  the  right  side  of  the  chest.  The  wad  was  kept  in 
place  by  a  layer  of  gauze,  and  covered  with  a  thick  layer  of  salicylated  cotton,  over  which 
was  placed  a  large  piece  of  mackintosh.  The  whole  of  the  dressing  was  held  in  place  by  a 
piece  of  cotton  cloth,  and  fixed  with  roller  bandages. 

The  patient  was  taken  to  his  bed,  and  quinin,  morphin,  and  whisky  given. 

December  27th:  Pulse,  88;  temperature,  98°  F.;  the  patient's  breath  has  no  offensive 
odor;  he  can  lie  on  his  back  without  coughing;  has  slept  well;  has  coughed  only  a  little; 
no  bad  odor  to  the  sputum.  The  wound  was  dressed;  the  dressings  contained  a  little 
bloody  pus;  the  cavity  was  washed  out  with  1  per  cent,  solution  of  carbolic  acid,  which 
made  him  cough,  and  forced  a  jet  of  fluid  from  the  anterior  opening  through  and  beside  the 
tube;  the  carbolic  acid  solution  passed  up  into  the  mouth  so  that  the  patient  could  taste  it. 

December  3Sth:  Pulse,  80;  temperature,  98.5°  F.  Less  pus  in  the  dressings.  There 
is  no  noticeable  offensive  odor. 
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December  29th:  Pulse,  90;  temperature,  98.5°  F.  The  patient  begins  to  have  an 
appetite,  sleeps  well,  and  has  very  little  cough. 

The  dre.ssings  were  removed  every  day.  The  solution  with  which  the  cavity  was 
washed  out  contained  less  and  less  pus. 

January  9, 1881:  Pulse,  108;  temperature,  98.5°  F.  The  water  with  which  the  cavity 
is  washed  out  still  has  a  whitish  color. 

January  17th:  When  water  is  injected  into  the  cavity,  he  coughs  up  part  of  it,  and  can 
taste  and  smell  the  carbolic  acid. 

January  21st:  About  two  ounces  of  pus  found  in  the  discharge.  If  the  patient  coughs 
while  an  injection  is  being  made,  the  fluid  is  ejected  with  great  force  through  both  ends  of 
the  drainage-tube,  from  3  to  6  feet  in  the  air.  As  the  cavity  was  evidently  decreasing 
considerably  in  size,  the  axillary  portion  of  the  drainage-tube  was  removed  in  this  way; 
the  whole  tube  was  taken  out,  cut  in  halves,  and  only  one  half  reinserted  through  the  an- 
terior opening. 

January  28th:  No  discharge  in  the  dressings.  The  opening  in  the  axillary  region 
appears  to  have  closed.  The  anterior  opening  is  closing  up  fast  around  the  drainage-tube. 
Discontinued  the  injections  into  the  cavity  because  it  is  quite  small,  and  any  injection 
causes  great  irritation  of  the  bronchi,  resulting  in  paroxysms  of  coughing.  The  patient 
eats  well,  sleeps  well,  and  his  bowels  are  regular. 

February  3d:  The  anterior  wound  is  still  open,  but  the  opening  is  very  small. 

February  6th:  Both  wounds  are  closed.  The  patient  has  no  cough;  appetite  good; 
sleeps  well,  and  is  out  of  bed. 

February  9th:  The  patient  caught  cold  while  walking  aroimd  the  corridor  yesterday. 
Has  fever,  headache,  and  cough,  which  caused  him  to  go  to  bed.  Pulse,  92;  temperature, 
101.5°  F.  He  has  no  pain  in  the  chest.  He  has  a  cough,  which  is  so  distressing  that  it 
disturbs  his  sleep.  Numerous  moist  r^les  are  heard  all  over  the  right  lung  and  in  the  lower 
lobe  of  the  left  lung.     Ordered  quinin,  morphin,  and  the  inhalation  of  carbolic  acid  spray. 

February  l\th:  Pulse,  96;  temperature,  99.5°  F.  He  coughs  a  good  deal  and  expecto- 
rates about  a  pint  of  mucopurulent  sputum  in  the  twenty-four  hours.  His  appetite  is 
fairly  good.  Microscopic  examination  of  the  sputum  shows  pus-cells  and  epithelial  cells 
in  a  more  or  less  advanced  state  of  fatty  degeneration.  No  elastic  lung  fibers  found.  The 
sputum  has  no  fetid  odor.  Ordered  a  respirator,  to  the  anterior  side  of  which  is  attached  a 
sponge  soaked  in  5  per  cent,  solution  of  carbolic  acid,  to  be  used  four  or  five  hours  a  day. 

February  17th:  Pulse,  102;  temperature,  99°  F.  Says  that  the  inhalation  of  the  car- 
bolic acid  solution  makes  him  vomit. 

February  21st:  The  sputum  is  still  abundant,  and  moist  rSles  are  heard  over  both  lungs. 

February  27th:  Pulse,  84;  temperature,  98.5°  F. 

Physical  Examination,  Right  Lung. — Over  the  right  clavicular  and  supraclavicular 
fossae  there  is  dull  percussion,  and  numerous  fine  crepitant  rales  are  heard,  both  with  in- 
spiration and  expiration.  In  the  infraclavicular,  mammary,  and  inframammary  regions 
the  percussion  is  normal,  crepitant  rales  spread  here  and  there,  accompanying  the  other- 
wise normal  respiratory  sounds.  In  the  supraspinatus  and  infraspinatus  regions  the 
percussion-sound  is  not  exactly  dull,  but  less  sonorous  than  on  the  left  side.  In  the  infra- 
scapular  region  percussion  is  normal.  A  few  spread  moist  rales  are  heard  all  over  the 
posterior  surface  of  the  lung.     The  respiratory  sounds  are  otherwise  normal. 

Left  Lung. — The  anterior  surface  is  in  every  respect  normal.  On  the  posterior  sur- 
face the  upper  half  of  the  lung  is  normal,  but  in  the  infrascapular  region  numerous  fine 
crepitant  r^les  are  heard,  both  with  expiration  and  with  inspiration. 

Ordered  GriflBth's  mixture,  syrup  of  morphin,  and  cod-liver  oil,  and  the  continuance 
of  the  inhalation  of  carbolic  acid  spray  from  the  sponge  and  by  the  atomizer.  The  patient 
expectorates  in  twenty-four  hours  about  half  a  pint  of  colorless  matter,  consisting  of  semi- 
transparent  slimy  matter  intermixed  with  yellow  lumps. 

March  4th:   Pulse,  72;   temperature,  98.5°  F.     The  dullness  in  the  upper  lobe  of  the 
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light  lung  is  subsiding,  so  that  now  the  inner  half  of  the  right  clavicular  region  gives  clear 
percussion.     There  is  still  dull  percussion,  however,  over  the  outer  half  of  the  right  cla- 
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vicular  and  supraclavicular  regions.     The  crepitant  rales  have  diminished  considerably 
over  the  apex  of  this  lung,  and  have  disappeared  in  the  rest  of  the  lung,  except  at  a  point 
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corresponding  to  the  lower  half  of  the  former  cavity,  namely,  a  place  in  the  anterior  axil- 
lary line,  between  the  fourth  and  fifth  ribs,  to  an  extent  of  one  to  two  square  inches. 

March  7th:  Very  little  cough,  and  this  brings  up  only  slimy  sputum,  not  to  exceed 
1  to  2  drams  in  the  course  of  twenty-four  hours. 

March  loth:  Percussion  is  perfectly  normal  throughout  both  the  right  and  left  lung. 
Respiratory  sounds  are  normal;  movements  of  both  sides  of  the  chest  normal.  No  atrophy 
or  sinking-in  over  any  part  of  the  right  lung.  The  patient  has  a  very  slight  cough,  with  a 
little  grayish-black,  mucous  expectoration,  probably  from  the  pharynx  or  na.sal  cavity, 
the  color  of  the  sputum  being  due  to  its  admixture  with  dust.  Xo  rales  in  any  place  in 
the  right  lung.  He  sometimes  feels  slight  pain  in  the  above-described  limited  space  in  the 
right  infra-axillary  region.  Pulse  and  temperature  are  normal.  Appetite  good.  He  has 
regained  his  strength,  and  looks  well  nourished  and  healthy. 

April  7th:  The  patient  was  discharged  from  the  hospital  cured. 

The  first  and  main  question  that  presents  itself  in  this  case  is  natu- 
rally this :  Was  the  disease  an  ichorous  cavity  within  the  lung  tissue,  or 
was  it  a  limited  pyopneumothorax  ?  As  the  patient  did  not  die,  and  as, 
consequently,  we  have  no  final  proof,  we  must  base  the  diagnosis  upon 
the  symptoms  as  given  in  the  description  of  the  case. 

The  symptoms  and  the  whole  course  of  the  disease  were  so  exactly 
congruent  with  the  description  and  course  of  echinococcus  of  the  lung, 
as  given  in  Ziemssen's  Cyclopedia,*  that  the  diagnosis  might  have  been 
made  with  a  very  great  degree  of  probability,  even  before  the  evacuation 
and  microscopic  examination  of  the  cyst.  The  pulmonary  hemorrhage, 
pain  in  the  affected  lung,  recurrent  attacks  of  cough,  that  is,  bronchitis, 
persistent  pain,  always  at  the  same  place,  and  increased  by  bodily  exer- 
tion— all  these  symptoms  increasing  slowly  during  a  long  series  of  years, 
and,  finally,  the  death  of  the  echinococcus  and  suppuration  in  and  around 
the  sac,  form,  taken  together,  the  typical  course  of  a  large  pulmonary 
echinococcus.  But  we  know  that  in  very  rare  cases  an  echinococcus 
may  develop  within  the  pleural  cavity. 

The  alternating  dull  and  tympanitic  percussion,  according  to  the  dis- 
placement of  the  contents  of  the  cavity,  is,  as  is  well  known,  exactly  the 
same  in  extrapulmonary  as  in  superficial  intrapulmonary  cavities.  The 
position  of  the  cavity  at  the  anterior  half  of  the  middle  lobe  of  the  lung 
is  unusual  for  empyemas,  but,  nevertheless,  does  not  exclude  the  possi- 
bility of  their  presence.  The  pathologic  character  of  the  cavity  as  a 
separate  echinococcus  sac  would  favor  rather  intrapulmonary  than  extra- 
pulmonary location,  not  only  because  the  embryo  echinococcus,  in  ter- 
minating its  wanderings  from  the  intestines  to  its  final  resting-place, 
IS  obliged,  so  to  speak,  to  stop  and  select  this  somewhere  in  the  solid 
tissues  of  one  or  another  organ,  rather  than  to  enter  a  serous  cavity 
like  the  pleura,  but  also  because  we  know  that  the  tissue  of  the  lung 
IS,  with  the  exception  of  the  liver,  the  most  common  location  for  echino- 
cocci. 

This,  however,  did  not  exclude  the  possibility  of  our  having  a  pleural 
echinococcus,  and,  consequently,  an  extrapulmonary,  cavity  to  deal  with, 
since  there  are  a  few  indisputable  cases  on  record  in  which  echinococci 

*  Ziemssen's  Cyclopedia,  vol.  v,  p.  462. 
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have  been  found  in  serous  cavities  without  any  visible  primary  connec- 
tion with,  or  development  from,  the  organs  belonging  to  the  cavity. 

Cobbold  describes  in  his  book*  a  case  in  which  an  echinococcus  sac 
was  found  between  the  liver  and  diaphragm,  having  no  apparent  connec- 
tion with  any  of  the  organs.  Cases  of  similar  echinococci  in  the  pleural 
cavity  are  also  on  record,  but  these  are  very  rare. 

The  only  physical  sign  which,  in  the  opinion  of  the  authors,  enables 
us  to  make  a  differential  diagnosis  between  an  extrapleural  and  an  intra- 
pleural cavity,  communicating  with  the  bronchi,  and  filled  partly  with 
fluid  and  partly  with  air,  is  the  pectoral  fremitus.  We  formerly  believed 
that  on  the  wall  of  the  chest  over  an  extrapulmonary  cavity  we  should 
find  the  pectoral  fremitus  absent,  and  that  on  the  wall  of  the  chest  over 
an  intrapulmonary  cavity  we  should  find  it  increased  in  intensity.  This 
doctrine  is  undoubtedly  correct  as  far  as  consumptive  cavities  are  con- 
cerned, but  it  seems  to  be  open  to  doubt  whether  it  is  the  same  in  cases 
of  abscess  or  gangrenous  cavities,  as  in  Smith's  and  in  our  own  case  the 
pectoral  fremitus  over  the  cavities  was  lessened,  but  not  absent.  In 
Simpson's  description  of  the  symptoms  of  echinococcus  he  states  that 
the  vocal  fremitus  is  diminished. 

The  cavernous  breathing  and  tympanitic  percussion-sounds  are 
common  to  both  extrapulmonary  and  intrapulmonary  cavities,  and  even 
the  sudden  and  violent  ejection  of  the  contents  of  the  cavity  through  the 
wound  of  operation  may  occur  in  an  extrapulmonary  cavity  when  the 
communication  with  the  lung  tissue  and  bronchial  tubes  is  sufiicientty 
large  to  admit  of  the  free  passage  of  air  from  the  bronchi  during  expira- 
tion and  cough. 

As  it  is  sometimes  so  difficult  to  make  a  differential  diagnosis  by  the 
physical  signs  alone,  this  task  may  be  rendered  easier  by  taking  into 
consideration  the  whole  development  and  course  of  the  disease. 

In  a  case  like  Smith's,  for  instance,  where,  subsequent  to  an  attack  of 
croupous  pneumonia,  the  resolution  of  the  peripheral  area  of  which  has 
taken  place  and  then  gangrene  set  in,  in  a  part  of  the  lung  over  which 
the  percussion  is  clear,  and  in  which  the  breathing  has  gradually  become 
cavernous,  the  diagnosis  presents,  of  course,  no  peculiar  difficulties.  In 
other  cases,  as  our  own,  for  example,  the  diflFerential  diagnosis  may  be 
difficult,  if  not  impossible,  up  to  the  time  of  the  operation,  during  which 
it  is  possible  that  the  examination  of  the  cavity  with  the  finger,  that  is, 
the  palpation  of  its  walls,  may  enable  us  to  ascertain  the  nature  of  the 
cavity.  In  our  own  case  any  doubt  which  might  have  existed  as  to  the 
intrapulmonary  character  of  the  cavity  was  dispelled  by  the  examination 
with  the  finger,  which  showed  that  soft  lung  tissue  formed  the  lower, 
inner,  and  outer  wall  of  the  cavity.  If  the  echinococcus  had  been  de- 
veloped in  the  anterior  part  of  the  pleural  cavity,  it  would  have  pushed 
the  anterior  border  of  the  lung,  together  with  the  lung  itself,  backward, 
and  no  lung  tissue  would  have  been  found  on  the  interior  wall  of  the 
cavity. 

A  number  of  very  important  questions  naturally  present  themselves 
*  Parasites,  or  the  Entozoa  of  Men  and  Animals,  London,  1879,  p.  133. 
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whenever  a  new  and  somewhat  radical  treatment  is  entered  upon  in  a 
class  of  diseases  which  have  not  been  hitherto  treated  by  direct  surgical 
interference.  The  number  of  these  questions  still  to  be  answered  is  so 
much  the  larger,  as  the  cases  as  yet  on  record  are  comparatively  few. 

We  shall  endeavor  to  enumerate  these  questions,  and  point  out  the 
direction  in  which  future  investigations  will  have  to  be  made,  with  a  view 
of  bringing  them  nearer  to  a  solution.  We  shall,  therefore,  consider  fully 
the  following  three  points :  The  indications  for  the  operation,  the  opera- 
tion itself,  and  the  after-treatment. 

1.  Indications  for  the  Operation. — What  cases  of  acute  pulmonary 
cavities  require  or  may  be  benefited  by  opening  and  drainage?  In  ex- 
amining this  question,  we  must  consider  not  only  the  possibility  of,  but 
also  the  frequency  with  which,  acute  cavities  of  the  lungs,  abscesses,  of 
course,  rather  than  gangrenous  cavities,  have  been  known  to  terminate  in 
spontaneous  recovery.  It  will  consequently  never  be  advisable  to  oper- 
ate at  a  very  early  stage  of  such  a  cavity,  when  the  general  condition  of 
the  patient  may  lead  us  to  expect  a  spontaneous  recovery  by  evacuation 
through  the  bronchi.  On  the  other  hand,  to  wait  until  the  patient  has 
been  brought  down  to  the  very  limits  of  vital  power  would  be  to  press 
the  expectant  treatment  too  far.  In  Radek's  case  the  operation  was 
evidently  performed  too  late. 

On  reviewing  the  other  cases  on  record,  we  think  the  operation  is 
justifiable  in  any  case  where,  the  presence  of  a  gangrenous  or  ichorous 
cavity  hiaving  been  ascertained,  it  is  found  that,  notwithstanding  an 
outlet  through  the  bronchi  for  a  portion  of  the  contents  of  the  cavity,  it 
steadily  fills  up  again;  the  partial  evacuation  does  not  relieve  the  patient, 
who  gradually  loses  strength,  and  progresses  toward  a  condition  of 
collapse;  a  steady  or  intermittent  rise  in  temperature  continues;  the 
infection  of  the  healthy  portions  of  the  lung  from  the  decomposed  con- 
tents of  the  cavity  has  commenced,  or  is  evidently  about  to  take  place; 
the  breath  and  expectoration  continue  fetid;  absence  of  appetite;  in- 
creasing weakness,  with  or  even  without  fever,  etc.  These  indications 
will  enable  any  medical  man  of  some  clinical  experience  to  determine,  in 
the  majority  of  such  cases,  when  the  disease  has  reached  a  point  from 
which  spontaneous  recovery  is  impossible. 

Is  the  cavity  so  situated  that  we  can  get  at  it  from  the  outside,  and  is 
the  pleural  cavity  covering  it  obliterated  by  adhesions,  so  that  we  do  not 
run  any  risk  of  causing  a  fetid  pyopneumothorax  by  opening  into  the 
cavity  and  allowing  decomposed  matter  to  enter  the  pleural  cavity?  In 
answer  to  the  first  part  of  this  question,  we  may  say  that  any  cavity 
covered  by  the  scapula,  or  situated  within  the  supraclavicular  and  infra- 
clavicular regions,  may  at  present  be  regarded  as  inaccessible.  But  from 
the  mammary  and  axillary  regions  downward,  as  well  as  in  the  infra- 
scapular  region,  the  anatomic  conditions  of  the  wall  of  the  chest  do  not 
prevent  access  to  the  cavity.  Regarding  the  second  part  of  the  question, 
namely,  the  obliteration  of  the  pleural  cavity  covering  the  field  of  opera- 
tion :  Such  adhesions  are  to  be  expected  in  cases  in  which  the  superficial 
area  of  the  cavity  is  large,  or,  more  frequently,  in  which  several  attacks 
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of  the  disease  have  occurred  in  that  portion  of  the  lung  where  the  cavity 
forms,  constituting,  in  all  probability,  the  primary  cause  of  the  gangrene 
or  suppuration,  both  of  which,  as  is  well  known,  do  not  set  in  primarily, 
but  are  consecutive  or  secondary  to  a  number  of  different  primary 
pathologic  conditions  of  the  lung  tissue. 

In  many  cases  it  will  be  impossible  to  ascertain  whether  or  not  these 
adhesions  exist,  and  to  be  sure  on  this  point,  we  shall  recommend  the  pro- 
cedure employed  in  our  own  case.  Make  an  incision  down  to  the  inter- 
costal muscles;  pass  a  needle  into  the  lung,  and  watch  the  needle  during 
the  phases  of  respiration.  If  it  does  not  move  synchronously  with  the 
respirations,  we  may  be  sure  that  at  this  place  there  are  adhesions  be- 
tween the  layers  of  the  pleura,  and  may  consequently  cut  in  without  fear. 
If  the  needle  does  move,  we  can  abandon  the  operation  if  we  choose,  since 
the  small  primary  incision,  as  well  as  the  puncture  with  the  needle  or 
plastic  pin,  if  covered  by  antiseptic  dressing,  will  do  the  patient  no  harm. 

A  question  yet  to  be  determined  is  whether  the  operation  had  better 
be  abandoned  when  the  needle  moves  and  the  pleural  cavity  is  conse- 
quently known  to  exist.  Smith  makes  a  remark  in  regard  to  this  point, 
with  which  we  might  theoretically  feel  inclined  to  agree ;  that  the  tapping 
of  a  progressive  gangrenous  cavity  through  a  pleural  cavity  not  yet  ob- 
literated would  appear  only  to  hasten  by  a  little  what  would  inevitably 
soon  occur  of  itself,  namely,  the  formation  of  a  fetid  pyopneumothorax. 
There  is,  however,  the  compensatory  advantage  that  the  incision  which 
caused  this  empyema  is  the  most  essential  for  its  relief. 

This  is  an  open  question,  however,  and  the  ground  is  very  dangerous, 
as  we  know  that  such  openings  of  still  healthy  pleural  cavities  have 
caused  rather  sudden  and  possibly  inevitably  fatal  results. 

As  a  last  point  in  the  indications  for  the  operation,  or  rather  as  a  pre- 
paratory measure  before  the  operation  is  resorted  to,  we  should  recom- 
mend that  one  or  two  exploratory  aspirations  be  made  with  a  hypo- 
dermic syringe,  in  the  place  in  which  the  physical  signs  may  lead  us  to 
locate  the  cavity  about  to  be  operated  upon.  This  exploratory  aspira- 
tion, when  fetid  matter  is  brought  out  from  the  cavity,  not  only  furnishes 
us  an  unmistakable  proof  of  the  correctness  of  the  diagnosis  of  a  cavity 
filled  with  fetid  matter,  a  mistake  in  the  diagnosis  of  which  would  prove 
a  very  disagreeable  surprise  during  the  progress  of  the  operation,  but  it 
may  also  give  us  some  idea  as  to  the  situation  of  the  cavity  beneath  the 
surface. 

2.  The  Operation.— The  operation  having  been  decided  upon,  the  first 
question  is.  Where  shall  the  opening  through  the  wall  of  the  chest  be 
made  .*  or,  rather,  At  what  point  shall  we  cut  in?  In  cases  in  which  the 
cavernous  symptoms  are  limited  to  a  single  small  spot  of  the  thorax,  the 
jjlace  of  incision  shows  itself  easily  enough  as  the  choice  of  necessity. 
But  cases  may  occur,  like  Smith's,  for  instance,  where  the  cavity  comes 
to  the  surface  at  different  or  distant  places.  It  has  been  suggested  that 
in  such  cases  the  general  rules  for  the  opening  of  abscesses  should  be  fol- 
lowed out,  namely,  that  the  lowest  point— the  point  nearest  to  the  bot- 
tom of  the  cavity— should  be  selected  as  the  place  most  favorable  for 
the  escape  of  its  contents  through  the  drainage-tubes. 
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As  the  local  and  general  condition  of  the  patient  to  be  operated  upon 
will  not  enable  him  to  be  out  of  bed,  and  as  the  recumbent  position  will 
consequently  be  necessary,  it  would  seem  desirable  to  select  a  place  for 
the  incision  as  near  the  posterior  and  inferior  surface  of  the  cavity  as  pos- 
sible. The  posterior  wall  of  the  thorax  has,  however,  this  disadvantage, 
that  the  intercostal  spaces  here  are  narrower  than  on  the  anterior  wall  of 
the  thorax,  and  that,  consequently,  not  only  the  introduction  of  a  suffi- 
ciently large  tube  may  be  difficult,  but  the  introduction  of  the  finger  for 
exploring  the  cavity  may  be  entirely  impossible,  unless  resection  of  a 
portion  of  one  of  the  ribs  is  resorted  to.  That  the  latter  procedure  is  not 
very  dangerous  in  itself  we  know  from  operations  for  empyema,  and  in 
case  of  necessity  we  shall  not  hesitate  to  resort  to  it.  But  the  excision 
of  a  piece  of  a  rib  may  cause  suppurative  periostitis  and  necrosis,  and 
should  consequently  be  avoided  when  not  absolutely  necessary. 

The  most  natural  way  of  solving  the  problem  of  the  place  for  opening 
pulmonary  cavities  seems  to  us  to  be  the  following :  Be  guided  as  far  as 
possible  by  the  common  law  for  the  opening  and  evacuation  of  abscesses 
in  any  other  part  of  the  body^ — that  is,  make  two  openings;  the  first,  or 
primary,  opening  in  the  most  superficial,  and  in  other  respects  most 
easil}'^  accessible,  place  to  the  cavity;  then  explore  the  cavity,  and  by  this 
exploration  try  to  ascertain  the  deepest  point  which  will  allow  of  a 
counteropening  being  made  in  the  most  favorable  and  safe  place,  for,  as 
nearly  as  possible,  the  complete  evacuation  of  the  contents  of  the  cavity. 

In  our  own  case  this  plan  proved  eminently  satisfactory,  and  the  ex- 
istence of  two  openings  instead  of  one  was  not  only  not  accompanied  by 
the  slightest  disadvantage  in  any  way,  but,  in  our  opinion,  facilitated 
greatly  the  evacuation  and  cleansing  of  the  cavity. 

When  there  is  only  one  opening  into  a  cavity,  the  evacuation  may  be 
perfect;  but  thorough  washing  out,  even  through  a  double  catheter  or 
tube,  is,  for  reasons  too  obvious  to  mention,  not  so  efficient  as  when  two 
openings  have  been  made. 

Washing  out  through  a  single  tube,  as  has  been  done  in  most  of  the 
previous  cases,  causes,  from  distention  of  the  walls  of  the  cavity  and  irri- 
tation of  the  bronchial  tubes  by  the  fluid  injected,  so  much  irritation  and 
so  violent  a  cough  that  Mosler,  Williams,  and  Lyell  were  obliged  to 
abandon  the  injections  as  too  irritating  to  the  patient. 

When  these  authors  go  a  step  farther  and  say  that  injections  into  the 
cavity  are  not  necessary,  because  the  symptoms  are  relieved  and  the 
fetor  is  stopped  by  the  simple  drainage  of  the  cavity,  we  must  say  that 
the  facts  from  the  cases  recorded  do  not  quite  corroborate  this  assertion, 
as  neither  in  Smith's  nor  in  Powell  and  Lyell's  case  was  the  fetid  condition 
of  the  contents  of  the  cavity  entirely  overcome  by  the  operation  alone. 

Taking  into  consideration  the  fact  that  in  all  cases  previous  to  our 
own  only  one  opening  had  been  made,  and  only  a  single  drainage-tube  em- 
ployed, it  is  very  probable  that  to  the  drainage  and  cleansing  of  the 
cavity  by  means  of  the  double  opening  in  our  own  case  is  to  be  attributed 
the  instant  and  permanently  perfect  result  as  regards  the  disappearance 
of  the  fetor. 
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Having  thus  decided  where  to  cut  dowTi  upon  the  cavity,  we  make  an 
incision,  one  to  two  inches  in  length,  in  the  middle  of  the  intercostal 
space,  parallel  to  the  ribs,  down  to  the  intercostal  muscles  or  pleura, 
ligating  any  vessels  met  with.  A  somewhat  free  incision  is  liable  to  pre- 
vent general  subcutaneous  emphysema  from  setting  in.  This  does  not 
seem  to  be  very  dangerous,  however,  as  in  Williams'  case,  in  which  the 
air  contained  was  fetid,  no  inflammation  occurred,  and  the  emphysema 
disappeared. 

The  next  point  is  how  to  make  the  opening  through  the  pleura,  or 
rather  the  lung  tissue,  which  possibly  forms  the  peripheral  wall  of  the 
cavity.  We  must  remember  that  the  lung  tissue  of  the  wall  of  the  cavity 
which  we  have  to  cut  through  may  contain  arterial  or  venous  pulmonary 
branches,  sufficient  in  size  to  cause  a  considerable  and  very  undesirable 
hemorrhage,  which,  in  this  place,  it  might  be  difficult,  if  not  impossible, 
to  control.  We,  therefore,  agree  with  Lyell  and  Smith  that  it  is  not  de- 
sirable to  make  too  free  use  of  the  knife  here,  or,  as  Sutton  describes  it, 
to  "  plunge  "  a  knife  into  the  cavity.  A  punctured  opening  should  rather 
be  made  with  a  medium-sized  trocar,  and  this  opening  dilated  by  blunt 
instruments,  as,  for  instance,  a  dressing  forceps,  sufficient  to  admit  either, 
as  the  above  author  states,  a  sufficiently  large  drainage-tube  or  rather, 
as  we  should  not  hesitate  to  propose  in  any  case,  to  admit  a  finger  for  the 
exploration  of  the  cavity. 

The  exploration  of  the  cavity  with  the  finger  serves  a  double  purpose : 
First,  to  find  a  suitable  place,  at  the  lowest  possible  part  of  the  cavity,  at 
which  a  counteropening  may  be  made  safely,  that  is,  without  cutting 
through  too  much  lung  tissue  or  into  the  pleural  cavity;  and,  second,  to 
ascertain  by  touch  the  presence  of  free  sequestrated  pieces  of  dead  lung 
tissue,  with  a  view  to  their  removal.  This  latter  is  mainly  of  importance 
in  gangrenous  cavities.  In  circumscribed  gangrene  of  the  lungs  a  piece 
of  dead  lung  tissue  of  the  size  of  a  walnut  may  be  found.*  The  removal 
of  this  is,  of  course,  essential  to  the  stoppage  of  the  fetor  and  of  the  pos- 
sible infection  of  the  rest  of  the  lung. 

That  such  a  piece  of  gangrenous  lung  tissue  can  be  successfully  re- 
moved and  the  patient  recover  has  been  demonstrated  in  a  case  of  gan- 
grenous pleurisy  reported  by  Wagner,t  in  which,  by  an  opening  through 
the  empyema,  a  piece  of  gangrenous  lung  tissue,  7  cm.  long  and  3  cm. 
broad,  was  removed,  after  which  the  fetor  immediately  stopped  and  the 
patient  finally  recovered. 

The  next  important  point  to  consider  is  with  what  kind  of  drainage- 
tube  the  most  efficient  drainage  of  the  cavity  may  be  accomphshed. 
Mosler  used  a  silver  tube.  In  all  the  other  cases  rubber  tubes  have  been 
used,  but  Lyell  advocates  the  silver  tube  with  a  shield  with  which  to  strap 
it  to  the  chest,  in  the  same  way  as  the  cannula  for  tracheotomy.  In  our 
opinion  metal,  hard  rubber,  or  any  tubes  of  hard  material  are  dangerous, 
because  there  will  always  be  a  possibility  of  hemorrhage  into  the  cavity, 

*Rokitansky:    Pathological  Anatomy,  Sydenham  Soc.  edition,  vol.  iv,  p.  96. 
t  Berlin,  klin.  Wochenschr.,  1880,  vol.  xvii,  p.  oil. 
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caused  by  ulceration  of  a  vessel  in  the  wall  of  the  cavity  from  rubbing 
against  the  hard  tube. 

That  ulceration  and  fatal  hemorrhage  may  take  place  in  this  way  we 
know  from  cases  of  fatal  hemorrhage  caused  by  "  usura"  of  vessels  from 
rubbing  against  calcareous  deposits,  the  so-called  "lung  stones, "  in  small 
pulmonary  bronchiectatic  cavities  which  were  healing,  but  in  whicht  for 
some  reason,  the  irregularly  shaped  lung  stones  were  not  evacuated 
through  the  bronchi,  but  remained  in  the  cavity.  Consequently  we 
prefer  soft  material,  as  flexible  india-rubber,  for  drainage-tubes  for  use 
in  lung  cavities. 

In  cases  in  which  it  is  impossible  to  make  more  than  one  opening  into 
the  pulmonary  cavity  we  recommend  the  use  of  a  double,  soft-rubber 
drainage-tube,  which  is  easily  made  by  cutting  the  necessary  openings  in 
the  walls  of  the  tube  and  bending  it  in  the  middle,  so  that  one  hole  shall 
be  at  the  bottom  of  the  tube  when  bent,  and  several  openings  on  either 
side  of  the  double  tube.  This  may  then  be  sewed  together,  and  the  tube 
is  ready  for  insertion. 

In  the  cases  previously  referred  to,  in  which  only  one  opening  was 
made,  a  single  tube  was  always  used,  and  the  drainage  was  insufficient, 
because  the  fetor  was  not  permanently  overcome,  and  the  washing  out 
was  very  irritating,  for  the  reasons  stated  above. 

When  two  openings  can  be  made  into  the  cavity,  we  advise  that  the 
method  employed  in  our  own  case  be  followed  out,  namely,  to  introduce 
a  large,  soft-rubber  drainage-tube  through  one  opening  and  lead  it  out  at 
the  other.  To  prevent  these  drainage-tubes  from  slipping  in  or  out  of 
the  cavity  we  recommend  the  use  of  a  disinfected  safety-pin  passed 
through  the  peripheral  ends  of  the  tube.  If  thought  necessary,  this  pin 
may  be  easily  secured  by  straps  around  the  chest,  and  the  tube  cut  off 
just  beyond  the  pin. 

The  washing  out  of  the  cavity  can  be  effected,  without  much  irritation 
to  the  patient,  by  means  of  a  double  drainage-tube  when  there  is  only  one 
opening,  or  of  a  single  perforated  tube  when  there  are  two  openings,  pro- 
vided the  fluid  is  not  injected  too  vigorously. 

The  thorough  washing  out  of  the  cavity  is  important  as  long  as  any 
fetor  remains.  With  what  solution  this  should  be  accomplished  is  an 
open  question.  Lyell  used  Condy's  fluid;  Smith,  a  solution  of  carbolic 
acid  of  unknown  strength,  and  in  our  own  case  we  used  for  the  first  irri- 
gation a  2.5  per  cent,  solution  of  carbolic  acid;  later,  a  weaker  (about 
1  per  cent.)  solution,  and  finally,  when  no  fetor  was  perceptible,  either 
in  the  discharge  or  breath,  a  solution  of  thymol  of  the  usual  strength  was 
employed. 

There  is  no  doubt  that  the  carbolic  acid  is  the  most  efficient  as  a  disin- 
fectant, but  there  is  always  some  danger  of  carbolic-acid  poisoning  when 
we  have  to  wash  out  a  cavity  under  such  conditions  that  we  cannot  be 
sure  of  removing  the  whole  amount  of  the  fluid  injected.  For  this 
reason  we  recommend  the  following  plan  for  the  washing  out  of  fetid  lung 
cavities:  Commence  to  wash  out  with  a  2.5  per  cent,  solution  of  carbolic 
acid;  follow  this  either  with  a  weaker  solution  or  with  thymol  solution 
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of  the  usual  strength.  Let  this  procedure  be  repeated  at  each  successive 
washing  out  of  the  cavity  until  the  fetor  entirely  disappears,  and  then 
use  the  innocent  thymol  solution  as  long  as  there  is  any  considerable  dis- 
charge from  the  cavity.  \^Tien  the  discharge  stops,  discontinue  the 
injections. 

The  dressing  of  the  lung  operated  upon  should  consist  of  voluminous 
antiseptic  dressings,  namely,  a  wad,  two  to  four  inches  thick,  of  Lister's 
gauze,  surrounded  by  a  layer  of  salicylated  cotton,  one  to  two  inches  in 
thickness;  the  wad  of  gauze  and  cotton  should  cover  the  entire  side  of 
the  chest;  over  this  should  be  placed  a  large  piece  of  mackintosh,  and 
outside  of  this  a  set  of  roller  bandages  should  be  applied,  to  keep  the 
dressings  in  place. 

3.  After-treatment. — The  dressings  should  be  changed  as  often  as  may 
be  necessary,  according  to  the  amount  of  the  discharge.  Smith  had  the 
dressings  changed  every  three  hours.  In  Lyell's  and  also  in  our  own  case 
the  dressings  were  changed  every  twenty-four  hours.  We  do  not  recom- 
mend the  removal  and  change  of  the  dressings  oftener  than  once  in 
twenty-four  hours,  except  when  the  discharge  is  so  copious  as  to  soak  en- 
tirely through  the  bandage.  Frequent  changing  of  the  dressings  disturbs 
the  patient,  who  needs  rest. 

The  medical  treatment  is  simply  symptomatic :  Quinin,  when  there  is 
a  rise  in  temperature;  morphin  or  opiates  for  the  cough ;  wine  and  other 
alcoholic  stimulants  to  keep  up  the  strength,  and  nourishing  food  of  any 
kind,  as  much  as  can  be  taken,  are  all  indicated. 

The  drainage-tube  should  be  removed  when  the  cavity  has  filled  up 
and  retracted  so  as  not  to  retain  any  fluid  in  the  edges,  and  when,  conse- 
quently, the  discharge  has  stopped. 

It  is  important  not  to  remove  the  drainage-tubes  too  early,  because 
the  external  openings  are  liable  to  close  up  before  the  cavity  is  closed,  as 
we  know  from  Lyell's  case,  in  which  the  reintroduction  of  a  drainage-tube 
that  had  slipped  out  was  made  difficult  by  encroaching  granulations  in 
the  canal  leading  to  the  cavity,  and,  as  we  know  from  general  experience, 
from  old  empyemic  fistulas.  In  our  own  case,  we  think  that  the  drainage- 
tube  was  removed  too  early,  and  that  this  mistake  placed  the  patient's 
life  in  jeopardy.  It  will  be  seen,  from  the  history  of  our  own  case,  that 
after  the  removal  of  the  drainage-tube  and  the  closing  of  the  external 
wound,  when  we  thought  everything  safe  and  all  right  and  the  patient 
was  allowed  to  be  up  and  around,  suddenly  diffuse  bronchitis  and  bron- 
chopneumonia set  in  in  the  whole  upper  lobe  of  the  affected  lung, 
and  bronchitis  in  the  lower  lobe  of  the  other  lung.  When  this  serious 
complication  set  in  we  were  convinced  that  it  originated  from  aspirated 
matter — from  the  not  yet  fully  closed  pulmonary  cavity,  notwithstanding 
the  absence  of  any  physical  signs  indicating  such  a  condition  of  the  cavity, 
and  we  watched  the  case  from  day  to  day,  seriously  contemplating  the 
reopening  of  the  anterior  wound  and  reentrance  to  the  cavity,  if  the 
general  condition  of  the  patient  should  not  improve  within  a  few  days. 
The  operation,  however,  did  not  take  place,  as  the  bronchitis  and  pneu- 
monia subsided  under  general  treatment,  combined  with  inhalations  of 
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carbolic  acid  through  a  steam  atomizer  and  sponge.     Thereafter  re- 
covery was  uninterrupted  and  perfect. 

The  secondary  bronchitis  and  bronchopneumonia  are  undoubtedly 
the  main  dangers  we  have  to  encounter  during  the  course  and  after-treat- 
ment of  cavities  in  the  lungs,  whether  or  not  surgical  treatment  has  been 
resorted  to.  It  was  found  to  be  the  cause  of  death  in  Lyell's  case;  it 
jeopardized  the  recovery  in  our  own  case.  In  Smith's  case  no  postmor- 
tem examination  was  made,  and  in  Sutton's  and  ^Yilliams'  cases  the 
records  are  not  sufficiently  explicit  to  throw  any  light  upon  this  subject. 

From  the  slight  amount  of  material  existing  it  seems  evident  that 
this  bronchitis  and  bronchopneumonia  are  essential  complications  of 
cavities  in  the  lungs,  distinguishing  such  cavities  from  fetid  intrapleural 
cavities  and  empyemas,  and  give  an  interesting  hint  as  to  the  importance 
of  effective  surgical  treatment. 

In  conclusion  we  shall  say  that  the  whole  subject  of  the  surgical  treat- 
ment of  intrapulmonary  cavities  is  so  new,  and  the  important  questions . 
as  to  all  the  details  so  many,  that  our  paper  of  today  cannot  be  considered 
as  attempting  to  solve  any  of  these  questions  definitely. 

As  to  the  practical  value  of  the  operation,  the  objection  might  be  and 
has  lately  been  made  that  the  number  of  cases  in  which  this  treatment 
may  be  indicated  is  very  small.  From  a  scientific  and  even  from  a 
humanitarian  point  of  view  this  objection,  it  is  needless  to  state,  is  en- 
tirely valueless. 

That  this  new  field  of  surgery  deserves  to  be  entered  upon  and  have  a 
fair  trial  is  beyond  question,  not  only  from  a  practical  point  of  view,  as 
a  temporary  relief  has  been  obtained  in  most  of  the  cases  on  record,  and 
a  permanent  cure  in  our  own  case,  but  also  from  a  scientific  point  of  view, 
as  the  procedure  we  have  advocated  is  entirely  rational,  that  is,  in  con- 
formity with  the  physiologic  and  pathologic  facts  and  laws  governing 
the  diseases  in  question. 

^Ye  finally  hope  and  trust  that  our  case  and  our  remarks  may  en- 
courage other  members  of  our  profession  to  take  the  matter  in  hand  and 
contribute  to  the  solution  of  this  problem,  which,  even  if  only  occasion-  ' 
ally,  certainly  may  save  a  human  life  otherwise  irrevocably  lost. 


OPENING  AND   DRAINAGE  OF  THE  LARGE 
JOINTS  IN  SUPPURATIVE  SYNOVITIS* 


WITH  E.  W.  LEE,  M.D. 


From  the  earliest  period  of  medical  science  we  have  been  accustomed 
to  regard  the  suppurative  inflammation  of  the  large  joints  as  a  disease, 
not  only  serious  as  to  the  fate  of  the  joint  and  limb,  but  even  as  danger- 
ous to  the  patient's  life.  Cases  were  on  record  in  which  the  spontaneous 
or  artificial  opening  of  suppurative  articular  cavities  terminated  success- 
fully as  far  as  the  patient's  life  was  concerned,  but  with  almost  always 
greater  or  less  destruction  of  the  joint  and  the  usefulness  of  the  limb. 
These  cases,  however,  were  not  sufficient  in  number  to  justify  the  earlier 
timely  incision  into  the  cavity  of  the  suppurating  joint  as  a  regular 
procedure,  and  it  was  a  matter  of  more  or  less  doubt  in  most  cases  whether 
an  amputation  w^ould  not  be  the  surest  way  to  save  the  life  of  the  patient. 
In  fact,  a  large  number  of  amputations  have  been  performed  on  this 
indication. 

It  was  a  step  forward  in  conservative  surgery  when  Dieulafoy's 
capillary  aspirator  was  brought  into  use  for  evacuating  the  pathologic 
fluid  contents  of  cavities  of  the  joints.  The  expectations  of  benefit  to 
be  derived  from  this  new  operative  procedure,  however,  were  not  realized 
in  suppurative  synovitis,  so  much  as  in  simple  synovitis  or  in  hemarthros. 
We  do  not  say  that  no  benefit  at  all  was  derived  in  some  cases  by  the 
aspiration  of  pus  from  articular  cavities,  but  in  a  large  number,  we  might 
almost  say  the  majority,  of  cases  the  aspiration  of  pus  proved  insufficient, 
as,  after  an  only  temporary  relief,  the  pus  gathered  again,  distended  the 
capsule,  and  caused  a  renewal  of  the  pain  and  the  other  symptoms  of 
inflammation. 

It  is  to  Lister  and  to  his  antiseptic  method  of  operating  and  dress- 
ing that  we  are  indebted  for  the  latest  and  most  efficient  step  in  the  treat- 
ment of  this  serious  surgical  lesion.  It  is  Lister  who  has  secured  for  us 
the  permission,  without  fear  of  any  evil  consequences,  to  make  a  timely 
and  free  incision  into  a  suppurating  joint,  which  would  make  us  sure  of 
saving  the  life  of  the  patient  and  would  also  give  us  a  reasonable 
hope  of  saving  the  usefulness  of  the  joint,  to  an  extent  which  de- 
pends in  each  special  case,  of  course,  partly  upon  the  condition  of  the 
tissues  of  the  joint  involved  in  the  inflammation  and  partly  on  the  path- 
ologic character  of  the  disease  which  caused  the  inflammation. 

*  Select  topics  of  Modem  Surgery,  illustrated  by  cases  from  the  hospital  service  and 
private  practice  of  Drs.  Christian  Fenger  and  E.  \V.  Lee,  Chicago.  Gaillard's  Med.  Jour., 
1882,  vol.  xxxiii,  p.  201. 
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In  reporting  the  following  cases,  and  thereby  calling  the  attention  of 
the*  profession  to  this  subject,  we  do  not  claim  to  give  anything  new  or 
not  already  widely  known,  but  we  believe  that  there  still  exists  some  fear 
of  employing  this  surgical  procedure,  and  we  know  that  it  is  not  yet  as 
ext*ensively  resorted  to  as  it  deserves  to  be. 

The  chief  benefit  derived  from  the  early  opening  of  suppurating 
joints  is  not  only  the  saving  of  the  life  of  the  patient,  but  still  more  the 
saving  of  the  limb.  In  future  it  will  hardly  be  necessary  to  amputate 
for  suppurative  synovitis,  as  far  as  we  can  see,  because  the  timely  in- 
cision and  drainage  will  prevent  the  formation  of  the  extensive  peri- 
articular abscesses,  and  will  enable  us  in  all  cases  where  no  extensive 
acute  osteomyelitis  is  present  to  gain  time  enough,  after  having  attempted 
to  save  the  joint,  to  make  the  excision  of  the  joint,  if  the  superficial 
destruction  of  the  articular  surfaces  has  already  become  so  extensive  as 
to  make  the  excision  a  necessity,  and  without  endangering  the  patient's 
life. 

Having  given  due  credit  to  Lister  for  his  antiseptic  method  as  a  con- 
ditio sine  qua  non  for  entering  upon  this  new  method  of  treating  suppurat- 
ing joints,  we  will  now  state  that  the  report  of  the  first  series  of  cases 
thus  treated  was  published  by  Schede,*  who  reported  5  cases  of  suppurat- 
ing knee-joint  treated  by  incision,  drainage,  and  washing  out,  3  of  which 
recovered  with  a  movable  joint;  in  1  case  the  result  was  undecided, 
and  in  1  the  patient  died  from  some  other  disease. 

Since  this  time,  the  latter  part  of  the  last  decad,  a  number  of  similar 
cases  have  been  reported  by  the  followers  of  the  Lister  method  in  all 
countries,  but  it  must  be  said  that  the  cases  reported  are  still  somewhat 
sporadic,  because  the  majority  of  private  practitioners  have  not  yet 
dared  to  adopt  this  apparently  somewhat  radical  interference  with  sup- 
purative inflammation  of  the  larger  joints. 

It  is  natural  that  the  more  superficial  of  the  larger  joints,  that  is, 
such  as  present  portions  of  the  synovial  cavity  covered  only  by  apo- 
neurosis and  skin,  should  be  the  first  in  which  this  treatment  was  tried, 
in  preference  to  the  joints  covered  with  a  thicker  layer  of  muscles  or 
tendons;  in  other  words,  that  the  knee  and  ankle,  elbow  and  wrist, 
should  be  subjected  to  this  treatment  before  the  shoulder-  and  hip- 
joint.  In  fact,  we  know  only  of  very  few  cases  in  which  the  two  last- 
named  joints  have  been  subjected  to  this  treatment,  and  we  shall  here 
only  touch  upon  the  subject  as  far  as  our  own  experience  goes,  and  keep 
within  the  limits  of  the  knee-  and  ankle-joint. 

1.      EjSTEE- JOINT 

The  anatomic  conditions  of  the  knee-joint  make  it  not  only  the  most 
accessible  of  all  the  joints,  but  permit  us  to  diagnosticate  with  great 
accuracy  even  a  slight  augmentation  of  the  quantity  of  fluid  contained 
in  the  synovial  sac.  As  in  the  extended  position  of  the  knee-joint  all 
the  fluid  contained  in  the  capsule  is  accessible  from  its  anterior  surface, 

*  "Ueber  Gelenkdrainage,"  Arch.  f.  klin.  Chir.,  1874,  vol.  xvii,  p.  519. 
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the  posterior  wall  of  the  capsule  being  stretched  to  its  fullest  extent,  the 
evacuation  and  washing  out  are  possible  in  the  most  effective  way,  as 
there  is  hardly  any  space  or  sinuosities  on  the  posterior  side  of  the  joint 
where  the  pus  or  injected  fluid  can  gather  or  remain  after  the  operation. 
The  above-named  facts  will  account  for  the  almost  invariably  good 
results  of  this  abortive  treatment  of  suppurative  inflammation  in  this 
locality.     As  examples,  we  shall  here  give  the  following  2  cases : 

Case  I  (Fenger,  1879). — Synopsis. — Suppurative  synovitis  of  left  knee  subsequent 
to  traumatic  injury.  Repeated  aspirations  of  pus  from  the  cavity  of  the  joint  with  no 
effect.  High  fever,  rapid  loss  of  strength.  Double  incision  into  the  cavity  of  the  joint  on  both 
sides  of  the  patella.  Drainage  unth  india-rubber  tube  and  washing  out  with  3.5  per  cent, 
solution  carbolic  acid.  Rapid  decrease  of  fever  and  local  inflammatory  symptoms.  Drainage- 
tubes  removed  respectively  after  nine  and  twenty-one  days.  Wouruis  healed  in  four  weeks; 
thrombosis  of  posterior  saphenous  and  crural  vein;  recovery  with  useful  limb  and  somewhat 
limited  mobility  of  joint  after  six  months. 

Annie  Smith,  a  servant,  twenty-one  years  of  age,  entered  Cook  County  Hospital  May 
30,  1877.  On  admission  she  states  that  six  weeks  ago  she  fell  down  a  flight  of  stairs,  and 
about  a  week  afterward  began  to  have  pain  in  the  left  knee.  She  thought  it  was  rheuma- 
tism, tried  various  remedies,  and  kept  on  working  until  two  weeks  previous  to  admission, 
when  the  knee  became  more  painful  and  began  to  swell,  and  a  week  later  she  became  unable 
to  walk  and  was  confined  to  her  bed. 

On  examination  the  left  knee  was  found  to  be  considerably  swollen  and  tender  to  the 
touch.  There  is  a  moderate  amount  of  fluid  in  the  capsule  and  considerable  pain  on  any 
movement  of  the  joint.  The  patient  is  well  nourished;  sleeps  fairly;  no  appetite;  bowels 
constipated,  and  feels  sick  at  the  stomach. 

June  4th:  Vomits  all  she  eats  and  has  considerable  pain. 
June  5th:  Pulse,  108;  temperature,  103°  F. 

June  8th:    Dr.  Baxter  made  an  exploratory  aspiration  with  a  hypodermic  syringe, 
which  showed  that  the  knee-joint  contained  pus.     Applied  the  aspirator  and  drew  off  a 
large  quantity  of  pus  from  the  cavity  of  the  joint. 
June  16th:   Elastic  bandage  applied. 
June  26th:  Pain  increasing  and  effusion  reappearing. 

June  29th:  The  joint  was  again  aspirated  and  another  quantity  of  pus  evacuated. 
July  1st:  The  patient  came  under  Dr.  Fenger's  care.  Her  condition  was  now  as 
follows:  Pulse,  160;  temperature,  105.2°  F.,  notwithstanding  large  doses  of  quinin,  which 
had  been  administered  for  the  two  preceding  days.  She  vomits  constantly,  is  weak,  and 
complains  of  constant  intense  pain,  which  does  not  allow  her  to  sleep.  The  left  knee  is 
considerably  enlarged,  very  painful  to  the  touch,  and  shows  considerable  and  well-marked 
effusion  in  the  joint. 

The  region  of  the  joint  of  the  knee  w-as  now  washed  with  a  5  per  cent,  solution  of 
carbolic  acid,  and,  under  the  spray.  Dr.  Fenger  opened  the  joint,  making  an  incision  on 
each  side  of  the  patella,  whereby  a  large  quantity  of  pus  was  evacuated.  A  drainage-tube 
was  then  inserted  and  the  ends  stitched  to  the  wounds.  The  cavity  of  the  joint  was  now 
washed  out  with  a  2.5  per  cent,  solution  of  carbolic  acid,  and  a  Lister  dressing  applied. 

During  the  operation  the  spray  gave  out,  from  blowing  out  of  the  tube,  and  irrigation 
over  the  wound  with  5  per  cent,  solution  of  carbolic  acid  was  substituted.  The  limb  was 
placed  in  a  blanket  splint  in  a  somewhat  elevated  position.  At  8  o'clock  in  the  evening 
the  pulse  was  160;  tempeiature,  104°  F.;  at  10  o'clock,  temperature,  103.2°  F. 

July  2d:  Pulse,  112;  temperature,  101°  F.  No  pain  in  the  knee-joint;  persistent 
vomiting.  In  the  evening,  pulse,  116;  temperature,  102.5°  F.  Ordered  for  vomiting 
subnitrate  of  bismuth  in  5-gram  powders  and  small  pieces  of  ice. 
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July  3d:  Pulse,  106;  temperature,  100.7°  F.  Less  vomiting;  feels  easier;  no  pain 
in  the  knee.     Ordered  port  wine,  one  tablespoonful  every  two  hours. 

July  4th:  Dressed  the  knee;  small  quantity  of  pus  escaped  from  the  drainage-tubes. 
During  the  washing  out  there  was  no  collection  of  pus  in  the  cavity.  The  joint  was  only 
slightly  tender  on  pressure,  and  the  skin,  which  was  red  and  tense  before  the  operation, 
was  now  normal.     No  swelling  about  the  joint.     Menses  appeared. 

July  oth:  Pulse,  104;  temperature,  100.5°  F.  Patient  comfortable.  Evening,  pulse, 
110;   temperature,  103°  F. 

July  6th:  Pulse,  100;  temperature,  100.5°  F.  Wounds  dressed.  One  and  one-half 
drams  of  pus  escaped.  Only  slight  soreness  over  the  joint.  Temperature  in  evening. 
103°  F. 

July  7th:  Pulse,  100;  temperature,  100°  F.  Some  vomiting,  no  pain.  Evening, 
pulse,  120;  temperature,  100.4°  F.     Patient  comfortable. 

July  8th:  Pulse,  112;  temperature,  100.2°  F.  Has  slept  well  all  night;  has  slight 
diarrhea.     Ordered  camphor  and  opium  pills. 

July  Oth:  Pulse,  100;  temperature,  98.5°  F.  Wounds  dressed.  Some  pus  in  the 
dressings.  Very  little  pus  brought  out  by  syringing  the  drainage-tubes.  The  region  of 
the  knee-joint  not  tender  except  around  the  inner  incision.  The  drainage-tube  was  re- 
moved and  a  shorter  one  inserted  in  the  inner  opening.  Evening,  pulse,  102;  tempera- 
ture, 100.3°  F. 

July  13th:  Pulse,  99;  temperature,  98°  F.  Since'moming  a  little  pain  along  the 
posterior  side  of  the  thigh.  No  pain  in  the  knee.  Evening,  pulse,  116;  temperature, 
102°  F. 

July  nth:   Pulse,  98;   temperature,  99.5°  F. 

July  17th:  Edematous  swelling  of  the  foot  and  leg. 

July  19th:  Pain  in  the  leg. 

July  21st:  Dressed  the  knee.     No  discharge  of  pus;  no  pain;  drainage-tube  remove<l. 

July  30th:  Wounds  healed. 

August  H.th:  Leg  and  thigh  swollen  and  tender;  foot  edematous.  Pain  in  posterior 
surface  of  the  calf  of  the  leg  and  along  the  inner  border  of  the  gastrocnemius. 

September  3d:  Obstinate  vomiting. 

September  12th:  Quite  comfortable.     Ordered  iodid  of  iron  pills. 

October  3d:  Put  on  a  plaster  cast  extending  from  the  toes  to  the  upper  third  of  the 
thigh. 

October  6th:  Walked  about  a  little  on  crutches  with  the  cast. 

November  3d:  Pain  in  the  right  knee-joint,  which  disappeared  in  a  few  days. 

November  29th:  Left  hospital. 

June  5,  1880:  The  patient  came  to  Dr.  Fenger's  office.  She  was  now  able  to  walk 
without  a  cane  and  without  limping.  She  wore  a  flannel  roller  around  the  knee,  which 
was  found  to  be  movable.  There  was  no  pain  in  the  knee-joint,  but  some  stiffness  still 
remained,  the  patient  being  unable  to  flex  it  more  than  to  about  80  degrees. 


This  case  is  interesting  and  instructive  in  several  respects  as  regards 
the  value  of  the  operation.  It  first  shows  that  the  aspiration  alone, 
that  is,  the  evacuation  of  the  pus  in  the  synovial  cavity,  was  utterly 
inefficient  as  to  the  stoppage  of  the  progress  of  the  disease.  The  aspira- 
tion relieved  for  a  few  days  the  pain  caused  by  tension  from  the  accumu- 
lated fluid,  but  the  pus  quickly  gathered  again,  the  suppuration  went  on 
unchecked,  the  patient  lost  ground,  and  the  fever  reached  the  dangerous 
point  of  105.2°  F. 

At  this  stage  of  the  disease  the  double  free  incision  and  washing  out 
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produced  a  most  remarkable  and  immediate  eflfect,  as  will  be  seen  from 
the  record  of  the  temperature.  This  went  down  within  twelve  hours 
from  105°  to  101°  F.,  never  to  rise  again  except  occasionally  in  the  even- 
ing for  a  week,  after  which  time  there  was  no  rise  in  temperature  at- 
tributable to  the  knee-joint,  the  subsequent  rises  in  temperature  being 
caused  by  a  thrombosis  in  the  saphenous  and  crural  veins  at  the  close 
of  the  second  week  after  the  operation,  and  later,  in  the  fourth  and  fifth 
week,  by  an  obstinate  diarrhea  which  set  in  at  a  period  when  the  wounds 
into  the  knee-joint  were  closed  and  no  traces  of  acute  inflammation  were 
to  be  found  in  the  joint. 

The  pain  in  the  joint  disappeared  almost  immediately,  and  the  sup- 
puration ceased  in  less  than  three  weeks,  when  the  drainage-tubes  were 
consequently  removed.  There  is  little  doubt  that  this  patient,  at  the 
time  of  the  operation,  had  reached  a  point  at  which,  in  former  times,  am- 
putation would  have  been  justifiable,  with  a  view  only  to  the  saving  of 
the  patient's  life,  since  a  temperature  of  105°  F.,  under  such  circum- 
stances as  those  given  above,  indicates  imminent  danger  to  the  life  of  the 
patient. 

The  result  as  to  the  mobility  of  the  joint  was  not  perfect,  as  six 
months  after  the  operation  the  patient  was  not  able  to  flex  the  knee  to  a 
right  angle.  But  this  moderate  stiffness,  attributable,  of  course,  to  the 
inflammatory  retraction  of  the  synovial  membrane,  does  not  lessen  the 
value  of  the  operation,  under  the  circumstances,  as  we  know  that  in 
former  times  we  used  to  regard  even  a  complete  ankylosis  as  a  more 
favorable  termination  than  a  suppurative  synovitis  of  the  knee-joint. 

That  a  perfect  result  as  to  mobility  may  be  obtained  is  shown  by  the 
following  case: 

Case  II  (Fenger,  1880).— Synopsis. — Acufe  polyarlicular  rheumatism,  followed  by 
s^up-piiration  of  the  knee-joint.  Repeated  aspiration — no  effect.  Double  incision,  drainage, 
and  washing  out  of  the  joinl.  Discharge  stopped  and  drainage-tubes  removed  respectively 
after  two  and  five  days.  Wound  healed  in  fourteen  days.  Splint  removed  in  eighteen  days. 
Recovery  with  movable  joint  in  four  and  one-half  months. 

L.  N.  Munthe,  forty-eight  years  of  age,  a  clerk,  was  transferred  July  5, 1880,  from  the 
medical  to  the  surgical  side  of  Cook  County  Hospital,  wheie  he  had  been  treated  for  acute 
polyarticular  rheumatism,  as  a  result  of  which  suppurative  inflammation  of  the  right  knee- 
joint  remained.  The  joint  had  been  aspirated  twice  and  a  considerable  amount  of  ser<>- 
purulent  fluid  drawn  off,  but  the  cavity  of  the  joint  always  refilled.  The  patient  was, 
therefoie,  transferred  to  the  surgical  side  of  the  hospital  and  placed  under  the  care  of  Dr. 
Fenger. 

On  examination  the  joint  was  found  to  be  considerably  swollen  and  painful  to  the 
touch,  with  fluctuation  of  the  patella. 

July  l.',th:  Dr.  Fenger  opened  the  right  knee-joint  on  both  sides  of  the  patella,  and  a 
considerable  amount  of  serofibrinopurulent  fluid  was  evacuated.  A  drainage-tube  was 
now  inserted  and  stitched  to  both  openings;  the  joint  washed  out  with  2.5  per  cent,  solu- 
tion of  carbolic  acid,  and  antiseptic  dressings  applied.  The  limb  was  placed  in  the  zmc 
splint  always  used  by  Dr.  Fenger  in  resections  of  the  knee-joint,  and  suspended.  After 
the  operation  the  patient's  pulse  was  94;  temperature,  99.2°  F. 

July  1.5th:  Pulse,  90;  temperature,  99.7°  F. 

July  16th,  A.M.:    Pulse,  90;    temperature,  99.2°  F.     p.m.:    Temperature,  101.5°  F. 
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The  knee  was  washed  out  and  dressed;  very  slight  discharge;  outer  half  of  drainage-tube 
removed. 

July  17th:  Pulse,  90;  temperature,  99°  F.     No  pain  when  the  limb  is  kept  immobile. 

July  18th:  Pulse,  90;  temperature,  100°  F. 

July  19th:  Pulse,  85;  temperatuie,  99.1°  F.  No  discharge  whatever  from  the  joint. 
Removed  the  last  and  inner  half  of  the  drainage-tube.  From  this  time  on  no  increase  in 
temperature  took  place. 

July  28th:  The  openings  for  the  drainage-tube  entirely  healed;  no  fluid  in  the  cavity 
of  the  joint.     Removed  the  splint  and  applied  a  roller  bandage  around  the  joint. 

August  7th:  No  effusion  in  the  joint,  which  can  be  flexed  at  a  right  angle.  Applied 
a  plaster-of -Paris  cast  and  allowed  the  patient  to  be  up  on  crutches. 

A  month  later  the  patient  was  discharged  from  the  hospital.  At  this  time  he  was 
able  to  walk  with  the  aid  of  a  cane  and  could  bend  the  knee  to  a  right  angle.  He  had  a 
feeling  of  weakness  when  walking,  but  felt  no  pain. 

November  22d:  No  swelling  of  the  joint.  The  patient  can  flex  the  limb  to  more  than 
a  right  angle.  Can  walk  about  the  whole  day  without  pain  or  weariness.  Excepting 
about  ^  inch  of  atrophy  of  the  muscles  of  the  femur,  the  limb  operated  upon  is  just  as 
sound  as  the  other,  and  the  patient  commenced  work  again. 

The  suppuration  in  this  case  was  of  a  less  acute  or  rather  less  intense 
character  than  in  the  preceding,  as  it  was  not  followed  by  any  consider- 
able rise  in  temperature.  The  main  indication  for  the  operation  was  not 
so  much  to  save  the  patient's  life  (this  was  in  no  immediate  danger,  as 
his  temperature  was  uniformly  low) ,  as  to  preserve  the  usefulness  of  the 
joint  by  preventing  destruction  of  the  cartilage  covering  the  articular 
surfaces,  and  destruction  and  thickening  of  the  capsule  and  ligaments. 
We  know  that  these  pathologic  conditions  are  liable,  if  not  almost  cer- 
tain, to  set  in  when  the  articular  cavity  is  allowed  to  contain  pus  for  a 
certain  time,  even  when  the  inflammation  is  not  of  the  most  acute  char- 
acter. In  this  respect  the  operation  proved  a  perfect  success,  as  four 
months  afterward  the  patient  had  the  use  of  the  limb  with  a  perfectly 
movable  joint. 

Before  leaving  the  subject  of  the  knee-joint  we  shall  say  a  few  words 
about  the  operation  and  after-treatment.  As  to  the  operation:  x\fter 
a  thorough  disinfection  of  the  entire  region  of  the  joint  by  means  of 
carbolized  soap,  nail-brush,  and  5  per  cent,  solution  of  carbolic  acid,  we 
should  recommend  that  an  incision  be  made  on  each  side  of  the  patella, 
about  3^  inch  from  its  external  and  internal  border,  into  the  synovial 
cavity  in  the  following  manner:  after  the  first  incision  has  been  made,  a 
probe  is  introduced  and  brought  over  to  the  other  side  of  the  patella, 
and  a  counterincision  made  on  the  point  of  the  probe.  A  fenestrated 
drainage-tube  is  now  introduced  at  one  opening  and  brought  out  at  the 
other,  and  the  ends  of  the  tube  secured,  not  by  stitching  them  to  the 
skin,  as  the  stitches  are  liable  to  ulcerate  through  the  skin  in  a  week  or 
so,  but  by  the  use  of  disinfected  safety-pins. 

The  Lister  dressing  surrounding  the  joint  must  be  sufficiently  volum- 
inous to  absorb  a  considerable  amount  of  fluid,  especially  for  the  first 
days  after  the  operation. 

The  fluid  injected  to  wash  out  the  synovial  cavity  should  be  2.5  to 
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3  per  cent,  solution  of  carbolic  acid.  The  danger  of  retention  of  the  fluid 
injected  and  consequent  carbolic  acid  poisoning  is  not  very  great,  as  we 
are  able,  by  well-known  manipulations,  to  evacuate  the  fluid  from  the 
joint  almost  to  the  last  drop,  provided  that  no  previous  perforation  of 
any  of  the  bursae  of  the  joint  has  taken  place. 

As  to  the  bandaging  of  the  limb,  we  shall  recommend  Bonnet's 
white  metal  splint  with  lateral  fenestrse,  which  we  always  use  in  excisions 
of  the  knee-joint,  and  of  which  an  illustration  was  presented  in  a  previous 
article  on  this  subject.*  The  splint  should  be  suspended  from  a  wooden 
frame  extending  over  the  lower  part  of  the  bed. 

It  is  impossible  to  state  the  exact  time  when  the  drainage-tubes  may 
be  taken  out,  and  we  must  be  guided  by  the  absence  of  pus  in  the  dress- 
ings or  in  the  fluid  evacuated  from  the  synovial  cavity  in  subsequent 
irrigations;  in  short,  when  no  more  pus  forms  in  the  synovial  cavity, 
the  drainage-tubes  may  be  removed. 

When,  after  the  removal  of  the  drainage-tubes,  the  incision  wounds 
are  healed  and  no  fluid  is  contained  within  the  capsule,  we  advise  that  a 
plaster  cast  be  applied  to  immobilize  the  knee,  and  that  the  patient  be 
allowed  to  be  up  on  crutches,  the  shoe  on  the  sound  foot  having  a  high 
sole,  in  order  to  prevent  any  weight  from  being  borne  on  the  leg  operated 
upon.  This  procedure  should  be  continued  for  the  first  two  weeks 
In  the  course  of  time  the  patient  will  easily  ascertain  for  himself  when 
he  may  begin  to  rest  weight  on  the  limb  operated  upon. 

After  three  to  five  weeks  the  plaster  cast  may  be  removed  and  passive 
movement  of  the  joint  commenced,  which  should  be  regulated  by  the 
condition  of  the  joint,  swelling,  pain,  etc.,  which  should  serve  as  a  guide 
to  all  further  steps  in  the  after-treatment. 

2.    Ankle-joint 

The  anatomic  conditions  of  the  ankle-joint  are  not  so  favorable  as 
those  of  the  knee-joint,  as  far  as  complete  evacuation  and  eflBcient  drain- 
age are  concerned,  because  in  the  natural  position  of  the  foot  the  capsule 
forms  a  pocket  on  both  the  anterior  and  posterior  surface  of  the  joint. 
We  believe  we  have  to  attribute  to  these  anatomic  conditions  the  less 
favorable  results,  not  as  to  the  life  of  the  patient  nor  the  conservation 
of  the  limb,  but  as  to  the  course  of  the  inflammation  and  the  future  use 
of  the  joint.     As  examples  we  here  present  the  following  3  cases : 

Case  I  (Fenger,  1880). — Synopsis. — Suppurative  synovitis  of  left  ankle-joint  sub- 
sequent to  acute  polyarticular  rheumatism.  Fever  and  considerable  pain.  Double  inci- 
sion into  the  joint  al  the  anterior  border  of  both  malleoli.  Drainage  with  soft-rubber  tube. 
Washing  out  with  2.5  per  cent,  solution  of  carbolic  add.  Rapid  decrease  in  temperature  and 
cessation  of  pain.  Drainage-tubes  removed  in  six  weeks.  Wounds  healed  ten  days  later. 
After  three  months  patient  discharged  from  hospital  at  her  own  request  with  limited  mobility 
and  pain  in  the  joint. 

Maggie  Brennan,  aged  thirty-seven,  Irish,  washerwoman,  was  transferred  from  the 
medical  to  the  surgical  side  of  Cook  County  Hospital  July  20,  1880.     She  had  been  suffcr- 

*  Chicago  Medical  Journal  and  Examiner,  1880,  vol.  xH,  p.  7. 
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ing  from  and  under  treatment  for  polyarticular  rheumatism.  On  examination,  the  in- 
flammation of  the  joints  was  found  to  have  subsided  excepting  in  the  left  ankle-joint,  in 
which  there  were  considerable  pain,  swelling,  fluctuation  on  the  anterior  side  of  both  mal- 
leoli, red,  hot  skin,  on  which,  anterior  to  the  external  malleolus,  was  a  place  where  the  skin 
was  very  thin  and  yellowish  from  the  subjacent  pus  shining  through. 

July  25th:  Pulse,  86;  temperature,  102°  F.  As  the  pain  was  intense  and  suppuration 
in  the  joint  evident,  the  patient  was  anesthetized  and  Dr.  Fengcr  opened  the  ankle-joint 
by  means  of  incisions  on  each  side  of  the  joint  anterior  to  the  malleoli.  After  a  certain 
amount  of  pus  had  been  evacuated,  a  drainage-tube  was  passed  through,  stitched  to  the 
skin,  and  the  joint  cavity  washed  out  with  2.5  per  cent,  solution  of  carbolic  acid,  and  a 
Lister  dressing  applied. 

July  26th:  Pulse,  92;  temperature,  99.7°  F.  Wound  dressed  under  spray.  Only  a 
slight  discharge  from  the  drainage-tube. 

August  loth:  The  ankle  was  placed  in  a  fracture-box. 

September  5th:   Drainage-tubes  removed.     No  discharge  on  the  dressings. 

September  15th:  Wounds  healed.  There  were  still  swelling  behind  both  malleoli  and 
pain  on  moving  the  joint.  Plaster-of-Paris  cast  applied  over  the  foot  and  leg,  extending 
half-way  to  the  knee.     The  patient  out  of  bed  on  crutches. 

In  November  the  patient  was  discharged  from  the  hospital  at  her  own  request,  with 
a  newly  applied  plaster-of-Paris  cast.  There  was  still  stiffness  in  the  joint  and  pain  when 
any  weight  was  borne  on  the  foot. 

The  immediate  effect  of  the  operation  in  this  case  was  perfect,  as 
the  fever  and  pain  were  at  once  reheved.  But  the  effect  upon  the  sup- 
puration in  the  articular  cavity  was  not  nearly  so  marked  as  in  the  knee- 
joint,  as  it  will  be  seen  that  the  drainage-tubes  had  to  be  left  in  for  six 
weeks  before  the  formation  of  pus  came  to  an  end.  And  after  the  wounds 
were  healed,  it  will  be  noticed  that  there  was  still  swelling  of  the  soft 
parts  of  the  joint  and  tenderness  on  trying  to  bear  weight  on  the  limb, 
and  this  condition  persisted  even  as  late  as  three  months  after  the  opera- 
tion. From  this  we  think  that  insufficient  drainage  was  the  cause  of  the 
imperfect  result.     This  is  even  more  clearly  shown  in  the  following  case: 

Case  II  (Fenger,  1879). — Synopsis. — Chronic  arthritis  of  ankle-joint  subsequent  to 
traumatic  injury.  Six  months  later,  exacerbation  of  arthritis  and  suppuration  in  cavity 
of  joint.  Double  anterior  incision  into  cavity  of  joint.  Drainage  and  washing  out.  Cessa- 
tion of  pain.  Drainage-tubes  removed  in  a  week.  One  month  later  opening  of  abscesses 
posterior  to  the  joint.  After  healing  of  wounds,  chronic  arthritis  still  present.  Slow  progress 
toward  recovery,  which  is  not  yet  perfect. 

P.  G.  Begley,  aged  thirty-two,  laborer.  Patient  always  had  good  health  until  April, 
1879,  when  a  plank  struck  him  while  at  work  on  the  external  side  of  the  ankle-joint.  This 
injury  was  immediately  followed  by  swelling  and  discoloration,  which  subsided  after  two 
weeks.  After  the  injury  the  patient  stayed  at  home  two  days  only,  and  then  walked  about 
with  pain,  which  disappeared  in  about  a  month.  When  walking  he  felt  no  pain,  but  when 
he  would  start  to  run,  he  felt  pain  in  the  joint. 

Three  months  later  swelling  and  pain  anterior  to  the  external  malleolus  set  in  and 
became  so  severe  that  he  was  obliged  to  quit  work.  Various  salves,  elastic  bandages,  etc., 
were  employed,  but  the  swelling  and  pain  increased  so  that  he  was  entirely  unable  to  walk. 
In  September  he  entered  Cook  County  Hospital  and  remained  there  for  six  weeks.  Hot 
fomentations  and  blisters  were  of  no  avail.  The  swelling  increased  and  the  pain  become  so 
severe  as  to  make  sleep  impossible,  notwithstanding  the  free  use  of  opiates. 
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November  11th:  The  patient  came  under  Dr.  Fenger's  care.  He  lay  in  bed,  unable  to 
move  the  limb.  The  ankle-joint  was  considerably  swollen,  with  fluctuation  from  one 
malleolus  to  the  other.  The  covering  skin  was  red;  the  pain  was  so  intense  as  not  to 
permit  sleep;   no  fever. 

Xovember  loth:  Dr.  Fenger,  assisted  by  Dr.  J.  M.  Bergen,  at  that  time  house  surgeon, 
proceeded  to  operate.  The  patient  was  anesthetized,  the  region  of  the  joint  disinfected, 
and,  under  the  carbolic  spray,  an  incision  was  made  in  the  joint  anterior  to  the  external 
malleolus.  About  an  ounce  of  pus  escaped.  No  denuded  bone  could  be  felt  when  a 
probe  was  introduced  into  the  cavity  of  the  joint.  The  probe  was  then  forced  through  the 
joint  toward  the  anterior  side  of  the  internal  malleolus,  and  an  incision  made  on  the  point 
of  the  probe.  A  drainage-tube  was  introduced  at  one  opening  and  brought  out  at  the 
other  and  stitched  to  the  skin.  The  joint  was  washed  out  with  2.5  per  cent,  solution  of 
carbolic  acid,  dressed  antiseptically,  and  placed  in  a  blanket  splint. 

Subsequent  to  the  operation  the  pain  ceased  entirely,  and  the  discharge  stopped  in 
about  a  week,  so  that  the  drainage-tube  was  removed. 

About  a  month  later  a  painful  swelling  formed  posterior  to  the  external  malleolus, 
and  December  19th  an  incision  was  made,  with  the  evacuation  of  3^  ounce  of  pus,  and  a 
drainage-tube  inserted.  This  cutaneous  pain  stopped  and  the  drainage-tube  was  removed 
in  two  weeks,  but  recovery  was  slow;  the  patient  fell  into  the  hands  of  quacks,  who  for 
several  months  applied  salves,  etc. 

Half  a  year  later,  in  the  summer  of  1880,  Dr.  Fenger  was  called  to  see  the  patient.  He 
found  the  wounds  healed,  but  an  area  of  elastic  swelling  in  the  region  of  the  joint,  most 
marked  on  the  posterior  side,  behind  the  malleoli.  Motion  was  limited,  and  when  exag- 
gerated, produced  pain.  No  pain  on  pressure,  but  the  patient  was  not  yet  able  to  bear  any 
weight  upon  the  foot.  A  plaster-of-Paris  bandage  was  applied,  and  the  patient  allowed 
to  walk  about  on  crutches,  but  not  allowed  to  put  his  foot  to  the  ground. 

Six  months  later,  January,  1881,  the  swelling  and  tenderness  had  decreased  consider- 
ably. Dorsal  and  plantar  flexion  to  an  extent  of  about  20  degrees  was  possible,  but  the 
patient  was  still  unable  to  bear  any  weight  upon  the  foot. 

In  this  case  the  immediate  effect  of  the  operation,  as  far  as  relief  of 
the  pain  was  concerned,  was  perfect,  but  the  insufficient  drainage  by 
anterior  incisions  alone  was  clearly  shown  by  the  subsequent  formation 
of  an  abscess  on  the  posterior  aspect  of  the  joint.  A  proposed  double 
incision  and  drainage  on  the  posterior  side  of  the  joint  were  not  permitted 
by  the  patient. 

Case  III  (Lee,  1880).— Synopsis.— Suppurative  synovitis  in  ankle-joint  of  a  scrofulous 
individual  u-ith  previous  suppuration  in  an  elbow-joint  terminating  in  ankylosis. 
Anterior  opening  and  drainage  of  the  ankle-joint.  Several  relapses  following  the  removal 
of  drainage-tubes,  relieved  by  opening  and  draining  anew.  Progress  of  caries  of  the  bones  of 
the  joint,  necessitating  excision.     Further  progress  of  caries  finally  necessitating  amputation. 

Annie  Sweeney.  The  patient  was  transferred  on  September  21,  1880,  from  the  medi- 
cal side  of  Cook  County  Hospital,  where  she  had  been  treated  for  a  so-called  rheumatic 
inflammation  in  the  right  ankle-joint,  to  the  surgical  side,  and  placed  under  the  care  of 
Dr.  Lee.  Two  months  previous  she  took  off  her  woolen  stockings  and  thinks  she  took 
cold.  In  consequence  of  this  there  was  an  exacerbation  of  pain  in  the  ankle,  accompanied 
by  swelling,  which  terminated  in  suppuration,  as  was  revealed  by  the  exploring  needle. 
On  examination,  the  ankle-joint  was  found  tender  and  swollen,  and  pus  was  obtained  with 
the  exploring  needle. 

September  25th:  Operation.     The  joint  was  opened  by  Dr.  Lee  in  front  of  the  malleoli. 
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and  a  drainage-tube  passed  through  the  anteiior  surface  of  the  joint,  which  was  washed 
out  with  a  2.5  per  cent,  sohition  of  carbolic  acid  and  dressed  antiseptically. 

September  26th:  The  joint  was  washed  out.     Very  little  pus  in  the  dressings. 

October  2d:  No  pain;   slight  discharge. 

October  8th:  Drainage-tubes  removed;  horsehair  drains  introduced;  patient  feels 
well. 

October  loth:  Horsehair  drains  removed ;  wounds  nearly  healed. 

October  20th:  Wounds  healed. 

October  22d:  Reappearance  of  the  trouble  at  the  outer  surface  of  the  ankle-joint,  which 
is  red,  swollen,  and  tender.     The  patient  is  feverish;  tongue  furred;  appetite  gone. 

October  24th:  Fluctuation  at  the  outer  surface  of  the  ankle-joint.  An  incision  was 
made  and  a  drainage-tube  inserted. 

November  1st:  Wound  discharging  freely. 

November  11th:  Wound  healing. 

November  2ith:   Drainage-tube  removed. 

December  3d:  Wound  entirely  healed. 

December  16th:  The  patient  is  able  to  get  up  and  walk  with  a  crutch. 

December  18th:   Complains  of  severe  pain  at  the  outer  side  of  the  ankle-joint. 

January  1,  1881:  Sinus  on  the  outer  side  of  the  ankle-joint  reopened.  The  intro- 
duction of  a  probe  revealed  carious  bone  at  the  bottom  of  the  sinus. 

January  23d:  Enlarged  sinus,  introduced  drainage-tube,  and  washed  out  the  joint 
with  2.3  per  cent,  solution  of  carbolic  acid. 

In  the  course  of  the  following  week  the  swelling,  pain,  and  discharge  continued,  so  as 
to  necessitate  excision  of  the  joint,  which  was  performed  February  11th  by  Dr.  Fenger, 
the  report  of  which  will  be  given  in  a  succeeding  paper,  embracing  the  reports  of  a  number 
of  excisions  of  the  large  joints. 

This  case  is  in  conformity  with  the  two  cases  reported  above,  so  far 
as  the  insufficient  result  of  the  treatment  of  suppurating  ankle-joints  by 
anterior  incision  alone  is  concerned,  but  shows  in  a  marked  degree  the 
immediate  relief  of  the  fever  and  pain  from  the  drainage  and  washing 
out,  as  well  as  the  fact,  stated  above,  that  this  surgical  procedure  enables 
us  to  try  to  save  the  joint,  and  when  this  becomes  impossible,  at  last  to 
make  the  excision.  During  the  above  course  of  relatively  expectant 
treatment  the  life  and  health  of  the  patient  are  not  endangered  to  an 
unreasonable  extent. 

As  a  result  of  our  experience  of  these  last  cases  we  shall  recommend 
for  future  trial  the  following  treatment  of  suppurating  ankle-joints: 

The  first  incision  should  be  made  just  anterior  to  the  external  mal- 
leolus, into  the  suppurating  articular  cavity.  Through  this  opening  a 
probe  should  be  passed  through  the  anterior  side  of  the  joint  inward 
toward  the  anterior  border  of  the  internal  malleolus,  the  point  of  the 
probe  being  pushed  toward  the  skin  so  that  it  may  serve  as  guide  for  the 
incision  for  the  counteropening. 

A  fenestrated  soft-rubber  drainage-tube  should  now  be  fastened  to 
the  eye  of  a  probe,  and  by  this  means  passed  through  the  anterior  side 
of  the  joint,  and  the  drainage-tube  held  in  place  by  small  disinfected 
safety-pins. 

The  next  step  in  the  operation  should  be  to  pass  a  drainage-tube 
through  the  posterior  side  of  the  joint,  in  a  similar  way,  behind  the  mal- 
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leoli.  The  first  incision  should  be  made  behind  the  external  malleolus, 
close  to  the  tibia,  into  the  joint,  and  the  probe  passed  through  inward 
toward  the  posterior  border  of  the  internal  malleolus  until  it  points 
against  the  skin,  so  that  a  counterincision  may  be  made  upon  the  point 
of  the  probe. 

Experiments  upon  dead  bodies  have  shown  us  that  a  counteropening, 
cautiously  made  in  this  way  upon  the  point  of  the  probe,  pointing  through 
the  skin  and  parallel  to  the  posterior  border  of  the  internal  malleolus, 
may  be  made  safely  without  dividing  the  posterior  tibial  artery. 

A  drainage-tube  is  then  passed  through  the  posterior  sac  of  the  joint 
in  the  same  way  as  already  described  for  the  anterior  sac. 

In  this  way  we  think  it  will  be  possible  to  establish  a  sufficient  drain- 
age and  w^ashing  out,  the  results  of  which  will,  of  course,  have  to  be 
shown  by  future  experience. 

There  is  no  comprehensible  reason  why  the  drainage  of  the  posterior 
sac,  in  addition  to  the  drainage  of  the  anterior  sac,  should  involve  any 
additional  danger  to  the  operative  treatment  of  suppurating  ankle- 
joints  if  all  antiseptic  precautions  are  strictly  adhered  to.  We  think, 
consequently,  that  we  are  justified  in  the  hope  that  this  treatment  may 
give  just  the  same  results  for  the  ankle-joint  as  for  the  knee-joint. 

In  conclusion,  we  shall  make  only  a  few  remarks  regarding  the  bene- 
fits which  may  reasonably  be  expected  to  be  derived  from  this  surgical 
treatment  of  suppurative  synovitis. 

The  first  effect  of  the  operation  will  invariably  be  the  relief  of  the 
pain  and  checking  of  the  fever,  effected  probably  by  relieving  the  tension 
caused  by  the  accumulation  of  pus  in  the  articular  cavity.  In  doing 
this  we  may  reasonably  expect  to  prevent  rupture  of  the  capsule  and 
periarticular  abscesses. 

In  checking  the  suppuration  by  washing  out  the  cavity  we  may  ex- 
pect to  prevent  further  destruction  of  the  cartilaginous  covering  of  the 
articular  surfaces  of  the  bones,  and  thus  hope  to  secure  a  certain  degree 
of  mobility  of  the  joint. 

It  would  be  a  mistake,  however,  to  measure  the  value  of  the  operation 
by  its  results  as  regards  the  future  mobility  of  the  joint  in  question,  as 
this  will  depend  entirely  upon  the  nature  of  the  disease  of  the  joint  at 
the  moment  of  operation.  It  has  been  established  by  general  experience 
that  an  acute  superficial  suppurative  synovitis,  when  operated  upon 
sufficiently  early,  gives  a  far  better  prospect  of  a  movable  joint  after  the 
operation  than  does  a  suppurative  synovitis  which  constitutes  only  an 
acute  shock  in  a  chronic  arthritis. 

The  reasons  for  this  are  easily  determined.  The  chronic  arthritis 
will  necessarily  have  caused  deeper  pathologic  changes  in  the  capsule 
and  articular  surfaces  previous  to  the  time  of  the  acute  shock  requiring 
the  operation. 

tThat  this  view  is  correct  is  still  further  shown  by  the  experience  of 
Schede,  who  tried  the  opening,  drainage,  and  washing  out  of  joints 
affected  with  fungous,  that  is,  in  most  cases,  tuberculous,  arthritis, 
combined  with  scraping  out  the  joint  by  means  of  the  sharp  spoon. 
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He  found  that  no  benefit  was  derived  from  this  treatment  in  these 
cases. 

In  consequence  of  this  it  seems  that,  for  the  time  being,  the  operation 
must  be  limited  to  cases  of  suppurative  synovitis. 

We  may  finally  state  that  the  operation,  when  all  antiseptic  precau- 
tions are  scrupulously  adhered  to,  is  entirely  free  from  danger.  None  of 
Schede's  patients,  either  in  the  acute  or  chronic  cases,  experienced  any 
dangerous  consequences  from  the  operation. 

A  similar  treatment  of  26  cases  of  severe  traumatic  injuries  to  joints, 
published  by  Ranke  in  1878,*  was  not  followed  by  fatal  results  in  a  single 
case. 

We  are,  consequently,  justified  in  regarding  the  operation  as  a  sur- 
gical measure,  from  which  benefit  alone  can  be  derived,  the  amount  of 
which  does  not  depend  so  much  upon  the  operation  as  upon  the  stage 
and  character  of  the  disease  of  the  joint  to  be  operated  upon. 

But,  at  the  same  time,  we  must  bear  in  mind  that  the  surgeon  who  is 
not  thoroughly  familiar  with  and  able  to  master  the  antiseptic  method 
has  no  right  to  avail  himself  of  the  benefits  of  this  radical  treatment 
of  suppurating  joints,  because  the  omission  of  any  of  the  antiseptic 
precautions  will  jeopardize  the  patient's  life  and  make  the  operation 
as  dangerous  as  our  forefathers  rightly  regarded  it. 

*  Virchow-Hirsch  Jahresbericht,  Berlin,  1879,  vol.  ii,  p.  356. 


SUPRAMALLEOLAR  OSTEOTOMY  FOR  OUTWARD 
DEVIATION  OF  THE  FOOT,  SUBSEQUENT  TO 
POTT'S  FRACTURE  HEALED  UP  IN  A  BAD 
POSITION* 


The  operation  of  osteotomy,  introduced  into  surgery  as  a  means 
of  correcting  deviations  in  the  shape  and  direction  of  the  extremities 
in  cases  in  which  this  deviation  was  an  essential  hindrance  to  the  use 
of  the  hmb  thus  affected,  was  first  systematized  by  von  Langenbeck 
in  1852  for  ankylosis  in  false  position  of  the  hip-  and  knee-joints. 

The  operation  was  performed  according  to  the  so-called  subcutaneous 
method,  that  is,  through  the  smallest  possible  opening  in  the  skin  a 
fine  saw  was  passed  in  upon  the  bone,  and  this  cut  through,  the  false 
position  corrected,  and  the  cut  surfaces  of  the  bone  left  to  unite  in  the 
same  way  as  in  a  common  fracture.  The  small  opening  in  the  skin 
had  for  its  object  the  prevention  of  suppuration.  The  subcutaneous 
operation  of  tenotomy  has  the  same  object.  These  precautions  were 
natural  and  necessary  prior  to  the  advent  of  antiseptic  operating  and 
dressing. 

A  step  in  advance  was  made  by  Gross,  of  Philadelphia,  in  1861, 
who  rendered  the  operation  more  easy  of  performance  by  substituting 
the  chisel  for  the  saw. 

Since  this  period,  that  is,  for  the  last  twenty  years,  osteotomy  has 
been  a  common  operation  for  the  correction  of  the  various  deviations 
of  the  bones  of  the  extremities  arising  from  rachitis,  ankylosis  of  the 
joints,  fracture  healed  up  in  a  bad  position,  or  from  any  other  cause. 

Even  before  the  Lister  method  was  known  in  surgery  and  employed 
in  osteotomy  relatively  little  danger  was  coijnected  with  the  operation. 
In  most  of  the  cases  operated  upon  the  limbs  healed  in  a  correct 
position,  just  as  they  would  after  a  common  subcutaneous  fracture; 
but  sometimes  suppuration  would  set  in,  and  even  erysipelas  and 
pyemia  could  not  be  entirely  excluded. 

The  fear  of  these  complications  deterred  the  profession  in  general 
from  recommending  or  making  use  of  the  operation  in  all  cases  in 
which  it  would  prove  of  essential  benefit,  and,  we  may  say,  limited  the 
operation  to  those  cases  in  which  it  was  imperatively  necessary. 

The  antiseptic  method  of  operating  and  dressing  has  done  away 
with  this  drawback  in  the  indications  for  the  operation,  and  at  the  same 
time  has  rendered  the  so-called  subcutaneous  operation  unnecessary. 
We  are  now  able  to  cut  without  fear  through  the  soft  parts  covering 

*  Medical  News,  1882,  vol.  xl,  pp.  398,  427. 
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the  bone  to  be  divided,  making  as  large  an  incision  as  is  necessary  to 
cut  through  the  osseous  tissue  with  ease  and  safety.  Through  this 
opening  we  can  make  an  incision  in  the  periosteum,  denude  as  much 
of  the  surface  of  the  bone  as  is  necessary,  cut  out  by  means  of  saw, 
chisel,  and  hammer  a  piece  of  bone  of  the  exact  size  and  shape  we 
require,  unite  the  osseous  surfaces  with  silver  sutures  if  we  deem  it 
advisable,  and,  in  fact,  operate  with  perfect  safety  and  security,  allowing 
sufficient  time  for  all  the  details  of  the  operation,  because  we  know  that 
we  are  protected  by  antiseptic  precautions,  by  which  the  healing  by 
first  intention  of  a  wound,  whether  large  or  small,  is  accomplished  with 
equal  rapidity  and  safety. 

We  must  bear  in  mind,  however,  that  this  wider  field  in  the  indica- 
tions for  the  operation  which  has  been  opened  up  by  the  Lister  method 
at  the  same  time  places  an  increased  amount  of  responsibility  upon  the 
operator,  since  he  now  is  held  responsible  for  all  septic  accidents  which 
might  occur  subsequent  to  the  operation. 

When  all  antiseptic  precautions  are  taken,  down  to  the  most  minute 
details,  during  the  operation  and  in  the  course  of  the  after-treatment» 
and  carried  through  systematically,  there  can  be  no  more  danger  than 
in  subcutaneous  osteotomy. 

It  was  with  this  conviction  that  I  did  not  hesitate  to  extend  the 
employment  of  osteotomy  to  cases  of  false  position  of  the  foot  following 
Pott's  fracture.  In  these  cases  there  is  no  vital  indication  for  the 
operation,  as  such  patients  are  able  to  limp  about,  with  or  without  the 
use  of  a  cane;  but  the  deviation  of  the  foot  impairs  their  walking  so 
considerably  that  a  large  number,  particularly  of  the  lower  class  of  the 
people,  are  thereby  unable  to  earn  a  living,  as  many  of  them  cannot 
learn  or  work  at  a  trade  in  which  walking  or  the  free  use  of  the  lower 
extremities  does  not  play  an  important  part. 

The  following  cases  will  show  that  supramalleolar  osteotomy  can 
be  performed  in  such  cases,  not  only  without  danger  to  the  patient's 
life,  but  with  the  result  of  completely  restoring  the  usefulness  of  the 
foot,  so  as  to  enable  him  to  walk  just  as  well  as  before  the  fracture  and 
subsequent  deviation  had  taken  place. 

Case  I. — Outward  deviation  of  left  foot,  subsequent  to  compound  comminuted  Pott's 
fracture  in  a  syphilitic  individual.  Supramalleolar  osteotomy,  followed  by  suppuration. 
Union  in  eight  weeks.  Out  of  bed  in  nine  weeks.  Able  to  bear  weight  on  foot  in  eleven  weeks. 
Open  sinuses  for  more  than  a  year.     Subsequent  complete  recovery,  with  perfect  ease  in  walking. 

Henry  H.,  a  clerk  thirty-eight  years  of  age,  was  admitted  to  Cook  County  Hospital 
June  16,  1879.  The  patient  had  syphilis  some  years  ago,  but  with  this  exception  had 
been  always  healthy,  until  eighteen  months  previous  to  his  entrance  to  the  hospital,  when, 
m  St.  Louis,  Mo.,  he  received  an  injury  which  caused  a  compound  comminuted  fracture 
and  dislocation  of  the  left  ankle-joint.  He  was  treated  for  five  months  in  a  hospital  in 
St.  Louis,  and  at  the  end  of  that  time  was  able  to  walk  about  with  a  cane.  On  account 
of  an  outward  deviation  of  the  foot,  however,  walking  was  painful,  and  could  be  endured 
for  only  a  very  short  time.  In  June  an  abscess  formed  around  the  internal  malleolus, 
which  was  opened  on  admission  and  some  pus  evacuated.  No  denuded  bone  could  be 
felt  through  the  wound. 
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He  left  the  hospital  at  his  own  request  August  10th,  the  wound  not  yet  being  healed, 
but  returned  September  1st,  suffering  with  increased  swelling  and  pain,  and  was  placed 
under  my  care. 

Examiyiation.—Fatiant  is  unable  to  walk  on  account  of  pain  in  the  region  of  the  left 
ankle-joint,  at  which  point  is  found  a  Pott's  fracture  healed  in  a  bad  position,  with  out- 
ward deviation  of  the  foot.  The  internal  malleolus  is  very  prominent,  considerably 
enlarged,  and  covered  on  its  inner  surface  with  a  layer  of  adherent  cicatricial  tissue.  Above 
and  exterior  to  the  external  malleolus  is  an  irregularly  shaped  ulcer,  about  %  inch  in 
diameter,  with  quite  abrupt  edges  and  an  uneven  floor,  covered  with  gi-ayish-red,  dis- 
colored granulations,  and  secreting  a  large  amount  of  thin,  grayish  pus.  The  surrounding 
skin  is  dark  red,  swollen,  and  tender. 

The  deformity  of  the  foot  (shown  in  Fig.  31)  is  the  real  cause  of  his  inability  to  walk, 
as  the  line  of  gravity  of  the  limb  falls  internal  to  the  foot,  or,  in  other  words,  the  foot  is 
in  a  position  of  dislocation  outside  of  the  line 
of  gravity;  that  is,  the  line  of  gravity  of  the 
foot  forms  an  angle  with  the  line  of  gravity  of 
the  limb,  which  opens  outward,  and  in  which 
the  apex  of  the  angle  corresponds  to  the  base 
of  the  internal  malleolus,  the  seat  of  the  old 
Pott's  fracture. 

To  remedy  this  deformity — after  careful 
investigation  upon  the  cadaver  as  to  the  best 
method  of  performing  osteotomy  in  such  cases 
— I  devised  the  following  operation: 

September  12th:  I  operated,  assisted  by  Dr. 
Sawyers,  and  in  the  presence  of  Drs.  Gunn, 
Isham,  Jacobson,  and  Lee.  The  patient  was 
anesthetized  with  ether.  A  transverse  semilu- 
nar incision  was  made  over  the  inner  surface  of 
the  inferior  extremity  of  the  tibia,  2  inches 
above  the  apex  of  the  internal  malleolus,  through 
the  skin  and  subcutaneous  tissue,  being  careful 
not  to  open  the  sheaths  of  the  tendons  of  the 
anterior  and  posterior  tibialis  muscles.  A 
transverse  incision  was  then  made  through  the 
periosteum,  and  a  short  longitudinal  incision  on 
either  end  of  this.  The  two  flaps  of  perios- 
teum were  separated  from  the  bone  with  a 
gouge,  and  a  base  %  inch  in  width  was  marked 

out  with  a  saw,  for  a  wedge-shaped  piece  of  bone,  which  was  cut  out  by  means  of  hammer 
and  chisel,  the  point  of  the  wedge  being  at  the  external  border  of  the  tibia.  The  at- 
tempt was  now  made  to  reduce  the  deformity  by  taking  the  foot  in  the  right  hand  and 
bending  it  over  the  knee.  While  reducing  this  deformity  the  fibula  fractured  at  about 
1  inch  below  the  cut  through  the  tibia,  and  the  upper  fragment  of  the  external  mal- 
leolus broke  out  through  the  ulcer  described  above,  thus  making  a  compound  compli- 
cated fracture  which  extended  into  the  ankle-joint.  The  external  malleolus  was  the 
seat  of  a  diffuse  osteoporotic  osteitis,  and  consequently  the  osseous  tissue  at  this  point 
was  very  fragile.  The  remaining  part  of  the  diseased  malleolus  was  now  removed,  the 
cut  surfaces  of  the  tibia  approximated  and  secured  by  strong  silver  wire  sutures,  a 
drainage-tube  inserted,  the  wound  closed  by  sutures,  and  a  Lister  dressing  applied. 

The  leg  was  then  placed  in  an  apparatus  devised  for  the  purpose,  which  consisted  of 
a  padded  leather  band  around  the  upper  part  of  the  calf,  which  contained  a  heavy  steel 
bar  that  came  down  on  the  external  side  of  the  foot,  bearing  a  foot-piece,  which  was 


Fig.  31. — Deformity  of  foot. 
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inverted  and  kept  in  place  by  a  strap  on  the  inner  aspect  of  the  leg.  The  steel  bar,  when 
passing  over  the  external  malleolus,  was  bent  out  so  as  to  permit  the  application  of  Lister 
dressings  around  the  ankle-joint  without  removing  the  apparatus.  The  band  was 
secured  around  the  leg  by  leather  straps  and  buckles,  and  the  foot  fixed  to  the  foot-piece 
by  roller  bandages.  The  whole  apparatus  was  suspended  in  a  Hodgen's  anterior  splint. 
September  13th:  A  little  hemorrhage  occurred  during  the  night,  with  some  pain. 
September  lUh:   Wound  dressed;   no  suppuration. 

September  16th:  Wound  dressed;  very  little  suppuration,  but  considerable  pain. 
Applied  ice-bag  over  the  dressing. 

October  8th:  For  the  last  two  weeks  he  has  had  no  pain.  The  wounds,  over  both  the 
tibia  and  the  fibula,  are  granulating  somewhat  luxuriously.  Touched  with  nitrate  of 
silver. 

October  18th:  Wound  dressed.  Foot  seems  to  be  turned  inward  a  little  too  much. 
A  compress  and  bandage  was,  therefore,  applied  to  correct  the  position,  but  this  caused 

the  patient  so  much  pain  that  it  was  discon- 
tinued. 

October  22d:  Wound  dressed.  The 
wound  seems  to  have  come  to  a  standstill  as 
regards  healing,  being  covered  with  soft,  pulpy, 
jelly-like  granulations,  which  were  cauterized 
thoroughly  with  silver  nitrate. 

October  23d:  A  small  piece  of  dead  bone 
came  out  from  the  wound  over  the  external 
malleolus. 

October  26th:  The  splint  was  removed,  in 
order  to  be  used  as  a  pattern  in  making  a 
splint  for  a  patient  upon  whom  Dr.  Gunn  was 
about  to  perform  a  similar  operation  for  the 
same  deformity.  The  leg  was  placed  in  a 
Hodgen's  splint. 

October  29th:  Another  small  piece  of  dead 
bone  was  taken  out.  The  patient  has  hat! 
some  diarrhea.  The  wounds  showed  no  ten- 
dency to  heal,  and  were  covered  with  a  thick, 
grayish,  croupous  exudate.  Cauterized  with 
silver  nitrate. 

November  5th:  The  wound  is  looking  bet- 
ter, and  the  silver  wire  is  removed. 
November  12th:    Removed  the  frame  and  suspension  apparatus,  and  the  limb  was 
placed  in  a  fracture-box. 

December  4th:  For  the  last  two  days  the  patient  has  had  pain  around  the  external 
malleolus,  behind  which  was  a  small  abscess,  which  was  opened  and  washed  out. 

December  11th:  On  account  of  the  discharge  the  wound  has  to  be  dressed  every  day. 
December  15th:   The  discharge  ceased,  and  the  patient  got  up  and  walked  about  a 
1  ittle  on  crutches. 

December  25th:  Is  up  most  of  the  day,  and  can  walk  a  few  steps  without  crutches. 
Two  sinuses  lead  to  the  denuded  bone. 

January  17,  1880:   All  the  sinuses  are  nearly  closed,  but  there  is  still  some  swelling. 
January  23d:  A  small  abscess  opened,  through  which  a  probe  can  be  passed  in  deep 
within  the  bones. 

March  1st:   The  wound  is  healing  up  on  both  sides  with  very  little  discharge. 
April  2d:    A  discharging   sinus  from    the   cavity  within  the  tibia  was  cauterized, 
three  small  fragments  of  bone  extracted,  the  cavity  filled  with  boric  acid,  and  a  drainage- 
tube  inserted. 


Fig.  32. — Result  of  operation. 
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March  15,  1881:  The  last  of  the  superficial  ulcers  healed,  and  the  position  of  the  foot 
was  straight  (as  is  shown  in  Fig.  32).  The  tendo  Achillis  is  in  the  usual  straight  line,  and 
upon  bearing  the  weight  of  the  body  on  the  foot  no  deviation  is  noticeable.  The  patient 
walks  two  to  three  miles  without  inconvenience  and  without  the  use  of  a  cane.  The 
inferior  extremity  of  the  tibia  is  still  somewhat  enlarged,  and  there  is  some  tenderness  on 
pressure  on  its  surface. 

May  71h:  From  time  to  time  superficial  ulcerations  have  formed,  not  upon  the  cica- 
tricial tissue  of  the  wounds  of  operation,  but  below  this,  on  the  cicatrix  of  the  original  wound 
caused  by  the  compound  fracture.  Mobility  in  the  ankle-joint  is  still  somewhat  limited, 
but  this  does  not  prevent  him  from  walking  without  a  cane  and  without  limping. 

As  far  as  the  bones  operated  upon  are  concerned,  the  final  result 
of  the  operation  is  perfect,  but  the  long  convalescence  in  the  case  is  an 
exception,  and  was  due  to  the  specific  chronic  disease  in  the  bones 
operated  upon. 

In  uncomplicated  cases,  in  which  the  patient's  health  is  good  and 
the  osseous  tissue  at  the  seat  of  the  operation  normal,  the  time  for  the 
healing  of  the  cut  surfaces  of  the  bones  and  the  osteotomy  wound  will 
not  greatly  exceed  the  usual  limited  number  of  weeks  required  for  the 
recovery  from  a  common  subcutaneous  Pott's  fracture.  This  I 
intend  to  show  by  the  following  cases: 

Case  II. — Outward  deviation  of  left  foot  subsequent  to  Pott's  fracture.  Operation 
four  months  later.  Aseptic  course  without  suppuration.  Eight  days  later,  drainage-tubes 
removed.  Perfect  osseous  union  in  four  weeks.  Complete  recovery.  (Fenger,  Chicago, 
1880.) 

John  B.,  Irish,  aged  thirty-eight,  a  painter,  was  admitted  to  Cook  County  Hospital 
July  14,  1880.  He  liad  previously  had  good  health.  On  April  15th  he  was  seated  beside 
a  tree,  eating  dinner,  and  got  up  suddenly;  in  so  doing  he  put  his  left  foot  into  his  dinner 
pail;  his  right  foot  slipped,  throwing  his  weight  on  the  left  foot,  which  turned  outward 
and  upward,  causing  him  much  pain.  A  phy.sician  was  called,  who  pronounced  the  injury 
a  fracture.  At  this  time  the  foot  was  turned  outward  and  upward  until  it  was  nearly 
at  right  angles  with  the  leg.  It  was  placed  in  loose  dressings  for  a  week,  after  which  a 
starch  bandage  was  applied,  which  was  continued  for  four  weeks.  The  patient  remained 
in  bed  for  more  than  four  weeks,  and  was  then  allowed  to  be  up  on  crutches,  but  was  not 
yet  able  to  bear  his  weight  on  the  foot.  Consequently,  four  and  one-half  months  after  the 
receipt  of  the  injury,  the  patient  entered  Cook  County  Hospital  and  was  placed  in  my  care. 

On  admission  the  patient  was  imable  to  walk  without  the  aid  of  a  cane.  He  could 
not  bear  weight  on  the  foot  without  intense  pain.  The  same  deformity  existed  which  has 
already  been  illustrated  in  Case  I;  that  is,  the  foot  was  in  a  position  of  outward  subluxation; 
the  line  of  gravity  of  the  limb,  instead  of  being  continuous  with  the  line  of  gravity  of  the 
foot,  formed,  with  the  latter,  an  angle  of  from  30  to  35  degrees,  the  apex  of  the  angle  being 
at  the  base  of  the  internal  malleolus. 

August  13th:  The  patient  having  been  anesthetized  with  ether,  I  proceeded  to  perform 
osteotomy,  following  the  same  plan  devised  in  Case  I,  namely,  a  transverse  incision  was 
made  across  the  lower  extremity  of  the  internal  surface  of  the  tibia,  about  1%  inches 
above  the  apex  of  the  internal  malleolus.  The  skin,  subcutaneous  tissue,  and  periosteum 
were  divided,  the  periosteal  incision  being  in  the  shape  of  an  H,  having  an  elongated 
cross-bar.  The  two  narrow  flaps  of  periosteum  were  now  loosened  from  the  bone.  A 
narrow  retractor  was  inserted  between  the  periosteum  and  the  bone,  so  as  to  avoid  open- 
ing the  sheath  of  the  tendons  of  the  tibialis  anticus  and  posticus.     Two  parallel  transverse 
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incisions  were  made  through  the  periosteum  of  the  lower  end  of  the  tibia,  distant  about 
four  lines  from  each  other.  With  hammer  and  chisel  a  wedge-shaped  piece  of  bone  was 
cut  out  through  the  whole  thickness  of  the  bone,  the  apex  of  the  wedge  being  the  cortical 
substance  of  the  external  surface  of  the  tibia.  The  fibula  was  perforated  by  means  of  a 
drill  in  different  directions,  but  on  the  same  horizontal  plane.  I  now  grasped  the  foot 
with  my  right  hand,  pressed  my  knee  against  the  internal  surface  of  the  tibia,  from  which 
the  w  edge  of  bone  had  been  cut  out,  and  made  powerful  traction  until  the  bones  fractured. 
This  restored  the  foot  to  its  normal  position,  in  which  the  cut  surfaces  of  the  tibia  were  in 
apposition.  This  position  was  maintained  by  means  of  sutures  of  heavy  silver  wire 
through  the  bone.  A  small  drainage-tube  was  now  inserted,  the  wound  in  the  skin  united, 
a  Lister  dressing  applied,  the  leg  placed  in  Dr.  Verity's  modification  of  my  original  apparatus 
for  the  dressing  and  suspension  of  the  foot  in  the  after-treatment  of  supramalleolar  osteot- 
omy, and  the  patient  placed  in  a  tent  in  the  grounds  of  the  hospital. 

August  loth:  Pulse,  90;  temperature,  99.5°  F.  Wound  dressed.  No  redness, 
swelling,  or  suppuration. 

August  16th:  Pulse,  93;  temperature,  99.4°  F.  The  patient  suffers  some  pain  in 
the  wound.     This  was  controlled  by  morphin. 

August  21st:  The  wound  is  now  superficial.  It  was  dressed;  very  little  discharge. 
The  drainage-tube  was  removed. 

September  1st:  The  silver  sutures  were  removed,  and  the  foot  placed  in  a  fracture- 
box  filled  with  oakum. 

September  11th:  Firm  union  of  the  bony  surfaces.  The  foot  was  taken  out  of  the 
fracture-box  and  placed  in  a  blanket  splint.     The  wound  is  still  superficially  granulating. 

October  2d:  The  dressing  was  removed,  and  the  wound  found  to  be  healed.  A 
plaster  cast  was  applied,  and  the  patient  allowed  to  be  up  on  crutches. 

October  11th:  The  patient  wears  the  plaster  cast  continually,  is  gaining  strength 
rapidly,  and  is  now  commencing  to  bear  weight  on  the  foot. 

October  18th:  The  patient  was  discharged  from  the  hospital  at  his  own  request. 

During  the  whole  course  of  the  after-treatment  the  patient's  temperature  never 
exceeded  100°  F. 

In  January,  1881,  I  received  a  letter  from  the  patient,  who  was  then  in  Wisconsin, 
asking  advice  in  regard  to  a  cough.  In  the  letter  he  stated  that  he  was  then  able  to  bear 
his  weight  on  the  foot  and  walk  about  without  any  trace  of  his  former  complaints. 

Case  III. — Outward  deviation  of  right  foot,  of  ten  years'  standing,  from  Pott's  fract^tre. 
Operation.  Five  weeks  later  dressings  removed.  Seven  weeks  later  can  bear  weight  on  foot. 
Complete  recovery.     (Verity,  1881.) 

William  B.  W.,  a  groceryman,  fifty-three  years  of  age,  was  admitted  to  Cook  County 
Hospital  January  19,  1881,  suffering  from  suppuration  of  the  metatarsophalangeal  articu- 
lation of  the  great  toe  of  the  right  foot,  caused  by  frost-bite. 

The  patient  has  for  many  years  been  addicted  to  the  excessive  use  of  liquor.  During 
the  past  year  he  has  taken  .from  10  to  20  drinks  daily.  He  has  had  syphilis.  Ten  years 
ago,  while  in  Colorado,  he  sustained  a  Pott's  fracture,  which  in  default  of  proper  care 
healed  up  in  a  bad  position. 

On  admission  the  patient  was  found  to  be  well  nourished.  The  right  foot  was  turned 
outward  at  an  angle  of  about  30  degrees. 

February  20th:  After  the  usual  course  of  treatment  preparatory  to  an  operation  for 
the  restoration  of  the  contour  of  the  limb,  the  patient  was  anesthetized  with  ether,  and 
after  the  application  of  Esmarch's  bandage  Dr.  Verity,  the  house  surgeon,  performed 
the  operation.  A  longitudinal  incision  was  made,  beginning  3  inches  above  the  internal 
malleolus,  and  extending  to  its  extreme  point.  The  soft  parts  were  widely  separated  by 
retractors.     A  transverse  incision  was  made  through  the  periosteum,  Ij^  inches  above 
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the  lower  extremity  of  the  tibia.  Two  longitudinal  incisions,  perpendicular  to  the  first 
incision,  were  then  made  through  the  periosteum,  making  altogether  an  H -shaped  incision. 
The  periosteum  was  now  carefully  retracted,  laying  bare  a  portion  of  bone  about  l}4 
inches  long  and  }4  inch  in  breadth.  A  base  having  first  been  marked  out,  a  wedge-shaped 
piece  of  bone  was  cut  out  from  the  tibia  with  a  hammer  and  chisel,  the  base  of  the  wedge  be- 
ing inward,  and  the  apex  pointing  outward  at  an  angle  equal  to  and  compensating  the  angle 
of  deformity.  The  cut  ends  of  the  tibia  were  now  approximated  and  united  by  a  heavy 
silver  suture,  the  fibula  having  first  been  bored  through  in  order  to  facilitate  its  fracture. 
A  drainage-tube  was  inserted,  the  wound  closed  by  aseptic  silk  sutures,  and  a  Lister 
dressing  applied,  ^'erity*s  modification  of  my  osteotomy  splint  was  now  applied  over  a 
plaster-of-Paris  cast,  embracing  the  upper  two-thirds  of  the  leg  and  lower  two-thirds  of 
the  thigh,  the  leg  being  flexed  upon  the  thigh  at  an  angle  of  about  45  degrees,  in  order  to 
give  greater  leverage  and  prevent  rotation  of  the  foot,  and  the  leg  suspended. 

The  wound  was  dressed  every  two  or  three  days  and  healed  kindly.  The  temperature 
reached  101°  F.  on  only  one  occasion. 

March  28th:  Dressing  removed.  The  patient  can  move  around  with  the  aid  of 
crutch  and  cane. 

April  10th:   He  can  bear  considerable  weight  on  the  foot. 

April  20th:  He  is  able  to  walk  with  a  cane  and  has  done  some  light  work  in  the  ward. 

May  2d:   At  his  own  request  the  patient  was  discharged  from  the  hospital  cured. 


Thi.s  supramalleolar  osteotomy  is  not  any  more  or  any  less  dangerous 
than  osteotomy  in  any  other  location,  and  it  is  in  the  power  of  the 
operating  surgeon  to  reduce  the  danger  to  a  trifling  minimum  by  means 
of  strict  antisepsis. 

As  regards  the  method  of  operating,  we  shall  make  the  following 
remarks,  based  upon  careful  observations  upon  the  cadaver,  made  by 
me  prior  to  the  performance  of  my  first  operation: 

It  is  es.sential  not  to  open  the  ankle-joint,  that  is,  to  have  no  com- 
munication whatever  from  the  cut  osseous  surfaces,  or  even  from  the 
incision  through  the  soft  parts  to  the  joint,  for  the  following  reasons: 
First,  suppuration  may  take  place  when  there  is  an  osteitis  in  the  bones 
operated  upon  in  spite  of  all  antiseptic  precautions;  and,  second,  thorough 
drainage  of  the  ankle-joint  is  so  difficult  that  suppuration  in  this  loca- 
tion cannot  be  combated  with  as  great  ease  as  in  the  knee-joint. 

The  operation  has  been  so  minutely  described  in  the  report  of  Case 
I  that  recapitulation  will  be  unnecessary.  We  shall,  therefore,  mention 
certain  points  only  in  regard  to  the  operation. 

The  cutaneous  incision  we  shall  recommend  to  be  longitudinal, 
^}/2  to  3  inches  in  length,  in  the  middle  of  the  medial  surface  of  the  lower 
extremity  of  the  tibia  (as  was  done  in  Dr.  Verity's  case).  The  trans- 
verse incision  through  the  periosteum  should  be  2  inches  above  the 
apex  of  the  internal  malleolus.  The  2  incisions  in  the  periosteum  per- 
pendicular to  that  last  mentioned  should  be  from  %  inch  to  1  inch  long. 
Care  should  be  taken  not  to  open  the  sheaths  of  the  tendons  of  the 
tibialis  anticus  and  posticus. 

It  is  needless  to  state  that  the  size  of  the  base  of  the  wedge  of  bone 
to  be  cut  out  depends  on  the  degree  of  the  deformity,  but  from  the 
cases  operated  upon  we  think  that  from  10  to  15  mm.  will  include  the 
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average  width.  It  is  advisable  to  define  the  base  of  the  wedge  by  two 
transverse  cuts  through  the  cortical  substance  by  means  of  a  small 
saw,  so  as  to  avoid  unnecessary  splintering  of  the  cortical  substance 
by  the  chisel.  In  cutting  out  the  wedge  care  should  be  taken  at  the 
anterior  and  posterior  cortical  surfaces  to  avoid  opening  the  sheaths 
of  the  tendons  with  the  chisel. 

It  would  be  impossible  to  perform  this  part  of  the  operation  with 
perfect  exactness,  if  we  could  not,  by  means  of  Esmarch's  bandage, 
make  the  operation  bloodless,  but  with  the  bandage  and  a  good  light 
this  part  of  the  operation  can  now  be  done  with  exactness,  the  sheaths 
of  the  tendons  having  first  been  retracted. 

A  common  carpenter's  chisel  is  preferable  to  the  so-called  surgical 
chisel,  because  the  extremity  of  the  latter  forms  the  apex  of  an  isosceles 
triangle,  while  the  extremity  of  the  former  forms  the  apex  of  a  right- 


rig.  33. — Apparatus  for  immobilization. 

angled  triangle.  The  carpenter's  chisel  is  the  only  one  which  permits 
the  cutting  out  of  a  wedge  of  bone  of  the  exact  shape  and  size  required. 

The  point  of  the  wedge  will  be  the  cortical  substance  of  the  lateral 
surface  of  the  epiphysis.  This  need  not  be  divided,  but  should  be  simply 
fractured,  as  no  osseous  substance  here  needs  to  be  removed. 

The  drilling  of  the  fibula — at  a  point  corresponding  to  the  incision 
through  the  tibia,  and  which  we  wish  to  fracture — may  be  done  through 
so  small  a  cutaneous  opening  as  to  permit  the  passage  of  the  drill  only, 
and  not  to  require  drainage. 

It  requires  a  moderate  degree  of  force,  after  the  bones  have  been 
cut,  to  restore  the  foot  to  its  normal  position.  If  there  is  too  much 
resistance,  it  is  evident  that  either  the  chiseling  of  the  tibia  or  drilling 
of  the  fibula  has  not  been  sufficiently  thorough,  and,  consequently, 
must  be  completed. 
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It  is  advisable  to  unite  the  cut  surfaces  of  the  tibia  by  a  suture  of 
heavy  wire,  because  here,  as  in  any  other  fracture,  perfect  immobihty 
faciHtates  osseous  union. 

The  main  diflSculty  in  the  after-treatment  is  to  keep  the  parts 
absohitely  immobile,  and,  at  the  same  time,  permit  the  application  of 
the  necessarily  voluminous  antiseptic  dressing.  This  was  accomplished 
by  the  apparatus  shown  in  Fig.  33,  as  devised  by  Dr.  Verity  and  used 
in  his  case. 

This  consists  of  a  broad  leather  band  (1),  secured  around  the  upper 
part  of  the  calf  of  the  leg,  outside  of  a  plaster-of -Paris  cast  (2),  extending 
from  the  middle  of  the  thigh  to  the  middle  of  the  calf.  The  plaster 
cast  prevents  excess  of  pressure  from  tightening  the  leather  band.  A 
steel  bar  (3)  extends  down  the  posterior  side  of  the  leg,  and  has  attached 
to  it  a  movable  foot-piece  (4),  which  may  be  fixed  in  any  desired  position 
by  means  of  screws  (5).  The  foot  is  attached  to  the  foot-piece  by  a 
plaster-of -Paris  bandage  (6).  This  apparatus  allows,  as  will  be  readily 
seen,  ample  room  for  the  antiseptic  dressing  (7),  which  can  be  changed 
without  the  least  movement  of  the  leg,  which  is  suspended  from  a 
wooden  frame.  The  adduction  of  the  foot  is  further  secured  by  a  cord 
(H)  from  the  inner  side  of  the  extremity  of  the  foot-piece  to  the  inner 
side  of  the  leather  band. 

The  cases  above  mentioned  have  demonstrated  that  supramalleolar 
osteotomy  is  a  justifiable  procedure:  first,  because  it  perfectly  restores 
the  proper  function  of  the  foot,  and,  second,  because  the  inconveniences 
or  dangers  subsequent  to  the  properly  managed  operation  do  not  con- 
stitute an  insurmountable  barrier  against  the  advantages  obtainable. 

It  is  to  be  hoped,  however,  that  the  indications  for  the  operation 
will  be  more  and  more  rarely  met  with,  as  deformity  is  avoidable  by 
proper  management  of  Pott's  fractures.  Not  less  than  four  cases  of 
this  deformity  have  applied  for  aid  at  Cook  County  Hospital  within 
the  last  three  years.  (Dr.  Gunn  performed  the  operation  in  the  fourth 
case.)  It  seems  natural  to  conclude  that  such  cases  are,  as  yet,  not 
so  very  uncommon.  If  this  is  the  case,  the  operation  may  prove  to  be 
of  some  practical  value,  which  will  entitle  it  to  a  trial  by  the  profession. 


SIX  CASES  OF  ANEURISM* 

WITH    E.  W.  LEE,  M.D. 


As  the  title  indicates,  this  paper  is  simply  a  casuistic  report,  which 
we  desire  to  lay  before  the  Society.  The  number  of  cases  is  so  small, 
and  their  nature  so  different,  that  the  subject  of  aneurisms  in  general 
cannot  be  considered  here. 

We  do  not  need  to  state  that  while  the  general  term,  aneurism,  is 
perfectly  correct  anatomically,  it  is  altogether  too  general  when  location, 
symptomatology,  therapeutics,  and  cure  are  taken  into  consideration. 
The  necessity  of  individualization  in  this  respect  has  been  mentioned  in 
only  very  few  of  even  the  more  elaborate  hand-books  of  surgery.  At- 
tention must  be  given  to  this  important  point  in  future.  This  individ- 
ualization can  be  accomplished  only  by  a  large  number  of  casuistic  re- 
ports, and  to  this  end  our  paper  of  tonight  is  intended  as  a  small  con- 
tribution. To  counterbalance  the  necessary  dryness  of  the  bare  casuistic 
reports,  we  have  added  some  remarks  intended  to  point  out  some  of  the 
practical  points  of  unusual  interest  to  which  our  attention  has  been 
directed  in  some  of  the  cases. 

Case  I. — Traumatic  Popliteal  Aneurism.  (Fenger,  1881.) — Synopsis. —  Traumatic 
left  popliteal  aneurism  from  revolver  bullet,  wound  passing  through  the  artery.  No  external 
hemorrhage.  Ligation  of  the  popliteal  artery  in  loco.  Gangrene.  Amputation  at  upper 
third  of  thigh.     Death. 

3.  M.,  a  laborer,  thirty-five  years  of  age,  was  brought  to  Cook  County  Hospital  July 
5,  1881,  and  placed  under  Dr.  Fenger's  care.     On  admission  he  gave  the  following  history: 

July  4th,  while  walking  across  State  Street,  he  felt  a  sudden  pain  in  the  left  popliteal 
region;  simultaneously  he  heard  the  report  of  a  revolver  which  had  been  fired  from  a 
group  of  boys  on  the  sidewalk.  He  was  able  to  walk  home,  but  pain  and  a  feeling  of 
tension  in  the  popliteal  space  soon  rendered  walking  difficult  and  compelled  him  to  lie 
down.  A  small  wound  could  be  seen  at  the  lower  extremity  of  the  outer  hamstring  ten- 
don, from  which,  however,  there  was  only  very  slight  hemorrhage.  The  pain  and  swelling 
increased  during  the  night,  and  the  next  morning,  as  he  was  unable  to  walk,  he  was  brought 
to  the  hospital. 

Examination  revealed  a  revolver  bullet  wound  an  inch  above  the  head  of  the  fibula, 
close  to  the  tendon  of  the  biceps.  Severe  pain  in  the  leg,  which  is  slightly  flexed  at  the 
knee,  and  the  slightest  movement  of  which  is  painful.  The  capsule  contains  no  fluid,  and 
there  is  no  swelling  on  the  anteriof  side  of  the  limb,  but  the  popliteal  space  is  swollen, 
tense,  and  tender.  The  swelling  extends  downward  through  the  upper  third  of  the  calf, 
and  upward  through  the  lower  third  of  the  posterior  side  of  the  thigh. 

The  hand  applied  over  the  popliteal  space  feels  distinct  pulsation,  and  the  stethoscope 

*  Gaillard's  Med.  Jour.,  1882,  vol.  xxxv,  p.  1.  Read  before  the  Chicago  Biological 
Society,  February  1,  188-^. 
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reveals  an  unmistakable  aneurismal  bruit,  most  pronounced  in  the  middle  of  the  popliteal 
space. 

Diagnosis. — -Traumatic  aneurism  of  the  popliteal  artery  from  revolver  bullet  wound. 

Plan  of  Operation. — Ligation  of  the  wounded  artery  in  loco. 

July  5th:  In  the  afternoon  the  patient  was  anesthetized,  turned  on  his  face,  and 
Esmarch's  bandage  applied  as  high  as  the  upper  third  of  the  femur,  where  the  elastic 
constriction  was  made.  A  longitudinal  incision,  four  inches  in  length,  was  made  in  the 
middle  line  of  the  popliteal  space,  through  the  skin,  subcutaneous  tissue,  and  fascia.  Be- 
low the  latter,  in  the  adipose  tissue  surrounding  the  large  nerves  and  vessels,  was  a  profuse 
extravasation  of  dark,  clotted  blood,  extending  above  and  below  the  ends  of  the  incision. 
A  probe  introduced  through  the  entrance  opening  of  the  bullet  wound  could  be  passed 
transversely  through  the  popliteal  space  from  the  external  to  the  median  border,  where  it 
was  stopped  in  the  muscular  mass  of  the  internal  head  of  the  gastrocnemius. 

Leaving  the  probe  in  this  position,  careful  dissection  was  made  with  the  dissecting  for- 
ceps, so  as  to  avoid  injuring  any  vessels,  and  after  the  removal  of  several  small  clots  it 
was  found  that  the  nerve  and  the  popliteal  vein  were  intact,  but  the  artery  was  perforated 
twice,  one  opening  being  lateral  and  one  median.  Through  these  openings  the  probe 
passed  transversely  through  the  lumen  of  the  artery.  At  the  end  of  the  wound,  in  the 
inner  head  of  the  gastrocnemius,  a  small  revolver  bullet,  32  caliber,  was  found  and  ex- 
tracted. The  artery  was  now  easily  isolated  and  ligated  above  and  below  the  two  per- 
forations, the  ligatures  being  at  a  distance  of  less  than  half  an  inch  from  each  other. 

No  signs  of  suppuration  were  to  be  seen  in  the  tissues  after  the  removal  of  the  clots. 
The  constriction  around  the  femur  was  removed;  a  trifling  hemorrhage  followed,  which 
was  checked  by  irrigation;  a  drainage-tube  inserted;  the  wound  united;  Lister  dressing 
applied;  the  leg  placed  in  a  Bonnet  splint,  slightly  flexed  at  the  knee,  and  suspended  in  an 
elevated  position. 

July  6th:  Pulse,  108;  temperature,  102.1°  F.  Patient  has  been  restless  during  the 
night.  The  crus  and  foot  are  somewhat  swollen  and  painful,  but  warm,  and  have  a  slight 
yellowish  discoloration. 

July  7th:  Pulse,  110;  temperature,  102.5°  F.  The  swelling  of  the  foot  and  crus  has 
increased.  The  skin  has  a  diffuse,  yellowish-brown  discoloration,  and  several  brownish- 
red  bullfe,  from  the  size  of  a  pea  to  that  of  a  hazelnut,  are  spread  over  its  surface.  The 
discoloration  now  extends  from  the  crus  up  over  the  median  line  of  the  knee-joint,  along 
the  track  of  the  vena  saphena  major.  Dr.  Fenger  proposed  to  the  patient  immediate 
amputation  in  the  middle  of  the  thigh  as  a  possible  means  of  saving  his  life  from  the  rapidly 
spreading  moist  gangrene,  but  the  patient  positively  refused  to  submit  to  the  operation, 
as  he  had  no  pain  and  was  able  to  move  the  foot. 

July  8th:  Pulse,  120,  weak;  temperature,  102°  F.  The  discoloration  along  the  vena 
saphena  major  now  extends  to  the  upper  third  of  the  thigh.  The  patient  now  consented 
to  amputation,  and  consequently  amputation  at  the  upper  third  of  the  thigh  was  per- 
formed, with  a  large  external  and  small  internal  flap,  taken  from  apparently  healthy  tissue. 
The  operation  was  accompanied  by  the  usual  amount  of  hemorrhage.  The  stump  was 
dressed  antiseptically. 

July  9th:  Pulse,  130;  temperature,  101°  F.  The  patient  rallied  in  due  time  after  the 
operation  and  slept  well  during  the  night.  With  the  exception  of  weakness,  he  feels  well. 
As  some  brownish  discoloration  of  the  skin  was  seen  in  and  above  the  inguinal  region,  the 
amputation  wound  was  dressed,  and  showed  gangrene  spreading  along  the  medial  surface 
of  the  amputation  stump. 

July  10th:  During  yesterday  afternoon  the  patient  became  weaker,  collapsed,  and 
died  at  9  p.  m. 

The  autopsy  demonstrated  the  usual  signs  of  moist  gangrene,  namely,  a  little  cloudy 
serum  infiltrating  the  subcutaneous  tissue  of  the  thigh  and  lower  half  of  the  left  side  of  the 


300  COLLECTED    WORKS   OF   CHRISTIAN    FENGER,    M.D. 

abdomen;  fluid  blood;  heart  flabby  from  cloudy  swelling;  flabby  and  cloudy  spleen,  liver, 
and  kidneys;   all  the  other  organs  normal. 

It  was  the  conservative  tendency  of  modern  surgery,  relying  upon 
the  antiseptic  method,  taken  together  with  the  rules  laid  down  in  mod- 
ern works  on  surgery,  that  led  Dr.  Fenger  to  attempt  to  save  the 
patient's  limb  in  this  case  by  double  ligation  in  loco. 

A  discussion  in  the  French  Surgical  Society  in  1875  *  concerning  the 
treatment  of  wounds  of  the  large  arteries  showed  that  the  opinion  of  the 
majority  of  those  present  was  that  immediate  double  ligation  of  the 
wounded  artery  should  be  made  in  cases  uncomplicated  by  injuries  to, 
or  inflammations  of,  the  surrounding  tissues. 

Two  cases  of  gunshot  wound  of  the  femoral  artery,  one  from  pistol 
bullet  and  one  from  buckshot,  were  reported  from  Volkmann's  Clinic 
by  Kraske,  at  the  Eighth  Congress  of  German  Surgeons, f  in  each  of  which 
perfect  and  speedy  recovery,  with  conservation  of  the  limb,  followed 
immediate  double  ligation.  These  results  seem  to  strengthen  the  advis- 
ability of  conservative  surgery  in  such  cases. 

The  popliteal  artery  has  always  had  a  bad  reputation,  on  account  of 
the  dangerous  character  of  its  injuries,  and  Poland's  opinion,  J  corrob- 
orated by  Pollock's  §  after  the  treatment  in  all  of  ten  cases,  was  that 
amputation  was  preferable  to  either  double  ligation  in  loco  or  ligation 
of  the  femoral  artery,  and  that  the  amputation  should  be  primary,  as 
amputation  after  gangrene  has  commenced  is  always  an  uncertain 
operation.  Only  two  of  the  cases  cited  by  this  author  in  which  immedi- 
ate double  ligation  was  made  recovered;  in  three  cases  gangrene  fol- 
lowed. 

The  larger  standard  hand-books  on  surgery, — Pitha,  Billroth,  and 
Erichsen, — in  the  consideration  of  wounds  of  the  popliteal  artery,  rather 
recommend  than  condemn  the  ligation  in  loco  in  suitable  cases,  which 
must,  of  course,  be  a  minority. 

In  looking  over  the  literature  for  the  last  fifteen  years  we  have  been 
able  to  find  only  one  case,  besides  the  two  above-mentioned  cases  re- 
ported by  Poland,  in  which  the  treatment  of  a  wounded  popliteal  ar- 
tery by  ligation  in  loco  was  successful  in  saving  the  limb.  This  case  was 
reported  by  Annandale.||  A  boy  ten  years  old  suffered  a  punctured 
wound  in  the  popliteal.  Three  months  later  a  pulsating  tumor  was 
noticed,  which,  as  was  seen  at  the  operation,  was  an  arteriovenous 
aneurism.  The  operation  of  double  ligation  of  both  artery  and  vein  in 
the  popliteal  space,  under  antiseptic  precautions,  was  followed  by  re- 
covery in  four  weeks.  This  case  stands  as  an  exception,  and  is  not  at 
all  comparable  to  cases  of  acute  diffuse  traumatic  aneurisms  from  in- 

*  Virchow-Hirsch  Jahresbericht,  1876,  vol.  ii,  p.  338. 

t  Ibid.,  1880,  vol.  ii,  p.  307. 

t  Guy's  Hospital  Reports,  1860,  vol.  vi,  p.  334. 

§  Ibid.,  1861,  vol.  vii,  p.  533. 

II  Lancet,  April  24,  1875. 
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juries  for  which,  as  far  as  we  know,  amputation  is  still  the  only  safe 
method  of  treatment. 

It  has  been  advised  in  such  cases  to  try  to  save  the  limb  by  ligation 
of  the  femoral  artery.  Rabe*  reports  11  cases,  with  only  2  deaths,  9 
recoveries,  no  gangrene,  and  no  secondary  amputation. 

The  value  of  these  favorable  results  of  the  ligation  of  the  femoral  for 
rupture  of  the  popliteal  artery  is  seriously  impaired  by  the  reports  from 
the  Franco-German  war,  in  which  two  cases  of  gunshot  wound  of  the 
popliteal  artery  are  on  record — one  reported  by  Fischer  f  and  one  by 
MacCormacI  in  which  ligation  of  the  femoral  artery  did  not  stop  the 
hemorrhage  from  the  popliteal  artery.  A  similar  case  is  reported  by 
Caspary§  of  traumatic  aneurism  in  the  popliteal  space  twenty-seven 
days  after  a  gunshot  wound  The  femoral  artery  was  ligated.  Three 
days  later  secondary  hemorrhage  set  in  from  the  popliteal  wound,  neces- 
sitating amputation. 

The  absurdity  of  attempting  to  compare  the  ligation  of  the  popliteal 
artery  in  cases  of  spontaneous  aneurism  with  the  same  treatment  in 
cases  of  traumatic  aneurism  is  shown  by  one  of  Rabe's  statistical  tables, 
in  which  10  cases  of  Antyllus'  operation,  namely,  double  ligation  of  the 
artery  in  loco  and  extirpation  of  the  sac,  are  reported,  with  6  recoveries 
and  the  appearance  of  gangrene  in  the  other  4  cases. 

There  is  one  point  in  regard  to  the  ligation  of  the  large  vessels  of 
which  very  little  notice  has  as  yet  been  taken,  but  which  may  in  the 
future  be  adopted  as  a  means  of  avoiding  the  gangrene  subsequent  to 
ligation.  An  extended  series  of  experiments  on  rabbits,  published  by 
Meyer,  1 1  shows  the  remarkable  fact  that  the  simultaneous  ligation  of  the 
large  vein  and  artery  in  the  same  place  was  never  followed  by  gangrene 
nor  by  any  other  grave  symptoms,  such  as  inflammation  or  secondary 
hemorrhage.  The  case  of  Annandale,  mentioned  above,  is  in  conform- 
ity with  these  facts.  More  extended  experiments  on  the  large  animals 
are,  however,  desirable  for  the  elucidation  of  this  important  question. 

Case  II. — Spontaneous  Popliteal  Aneurism.  (Fenger,  Chicago,  1880.) — Synopsis. — 
Spontaneous  left  popliteal  aneurism;  ligation  of  left  femoral  artery  in  middle  of  thigh; 
apparent  recovery.  Two  months  and  a  half  later  rapidly  increasing,  fluctuating, 
non-pulsating  tumor  in  popliteal  space;  aspiration  of  thin,  viscid  blood;  no  effect.  Tuo 
weeks  later  radical  operation,  accompanied  by  uncontrollable  venous  hemorrhage;  double 
ligation  of  popliteal  vein;  complete  recovery  in  two  months. 

John  Smith,  a  Scotch  bricklayer,  fifty  years  of  age,  noticed  in  March,  1880,  a  tumor 
in  the  left  popliteal  space,  commencing  in  a  small  subcutaneous  lump  which  was  movable. 
This  gradually  increased  in  size  until  it  was  as  large  as  a  hen's  egg,  and  caused  him  so  much 
pain  that  he  was  unable  to  walk.  After  he  had  been  in  this  condition  for  about  six  weeks 
he  was  seen  by  Drs.  Lee  and  Fenger,  who  found,  on  examination,  an  aneurism  in  the  left 
popliteal  space  of  about  the  size  of  a  hen's  egg,  with  marked  pulsation  and  bruit.     Dr.  Lee 

*  Deut.  Zeit.  f.  Chir.,  1875,  vol.  v,  p.  154. 

t  Ibid.,  1872,  vol.  i,  p.  264. 

I  Virchow-Hirsch  Jahresbericht,  1872,  vol.  ii. 

§  Ibid.,  1870,  vol.  ii,  p.  348. 

H  Bayersches  Aerztliches  Intelligenz-Blatt,  January  24.  1868. 
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tied  the  left  femoral  artery  in  the  middle  of  the  thigh,  and  the  patient  was  sent  to  Cook 
County  Hospital  for  after-treatment.  The  pulsation  and  bruit  ceased;  the  wound  healed 
by  first  intention,  and  an  elastic  bandage  was  kept  on  the  left  knee.  The  patient  gradually 
became  able  to  walk  without  pain,  and  was  discharged  from  the  hospital  June  5th. 

Shortly  aftenvard  he  went  to  work,  the  swelling  in  the  popliteal  space  returned, 
accompanied  by  pain  in  walking,  and  he  consequently  reentered  the  hospital  June  16th 
and  was  placed  under  the  care  of  Dr.  Fenger. 

On  examination  a  small  fluctuating  tumor  was  found  at  the  upper  margin  of  the  left 
popliteal  space.  There  were  no  bruit  and  no  pulsation.  The  skin  covering  the  apex  of 
the  tumor  was  brownish  in  color  and  thin,  so  that  a  perforation  might  be  expected  at  this 
point.  By  the  use  of  an  exploring  needle  a  little  thick,  slimy,  dark-red  fluid  was  evacuated, 
which,  on  microscopic  examination  was  found  to  contain  numerous  red  blood-corpuscles, 
but  no  pus-cells.  An  elastic  bandage  was  applied,  the  leg  placed  in  an  elevated  position, 
and  absolute  rest  in  bed  ordered. 

June  29th:  The  tumor  has  not  diminished  in  size. 

July  6th:  The  tumor  is  considerably  enlarged  and  very  painful. 

July  8th:  The  tumor  was  aspirated  and  about  six  ounces  of  dark-red,  bloofly  serum 
withdrawn,  and  the  elastic  bandage  reapplied. 

July  11th:  The  cavity  of  the  tumor  has  filled  again. 

July  20th:  The  tumor  is  considerably  enlarged,  occupying  the  whole  of  the  popliteal 
space,  to  an  extent  of  about  seven  inches  in  length  and  extending  on  either  side  beyond  the 
hamstring  tendons.  Fluctuation  can  be  felt  both  external  and  internal  to  these  tendons, 
these  lesser  cavities  communicating  with  the  main  cavity.  As  the  tumor  was  steadily 
enlarging  and  dissecting  through  the  loose  connective  tissue  between  the  muscles  and 
tendons  of  the  popliteal  space,  and  at  the  same  time  threatening  to  break  through  the 
skin.  Dr.  Fenger  resolved  upon  the  radical  operation  as  the  only  resort  for  recovery,  the 
patient  having  positively  refused  amputation. 

July  22d:  The  patient  was  anesthetized  with  ether.  A  longitudinal  incision  10  inches 
in  length  was  made  in  the  median  line  of  the  popliteal  space,  through  the  skin  and  the  wall 
of  the  cavity;  a  quantity  of  the  above-described  dark-red,  Nnscid  bloody  fluid  was  evacu- 
ated, and  it  was  then  seen  that  the  walls  of  the  cavity  consisted  of  the  structures  constitut- 
ing the  popliteal  space — arteries,  veins,  muscles,  and  tendons.  These  were  all  covered 
with  a  layer  of  gelatinous,  soft  and  friable  substance,  1  to  3  mm.  in  thickness.  This 
membrane  was  removed  from  the  main  and  lesser  cavities  with  the  sharp  spoon,  and  a  con- 
siderable hemorrhage  followed.  The  blood  was  venous,  and  poured  out  rapidly  from 
even  the  smallest  openings,  which  it  was  impossible  to  take  up  and  ligate.  Irrigation 
with  a  warm  5  per  cent,  solution  of  carbolic  acid  had  no  influence  over  the  hemorrhage. 
As  the  bleeding  was  most  profuse  in  the  middle  of  the  popliteal  space,  where  the  blood 
rushed  out  through  some  larger  openings,  the  popliteal  vein  was  isolated  and  ligated  in  two 
places,  about  three  inches  apart,  whereupon  the  greater  part  of  the  hemorrhage  ceased. 
There  was  still,  however,  a  considerable  oozing  of  blood  from  the  periphery  of  the  cavity, 
which  was  overcome  by  irrigation  wnth  a  strong  solution  of  chlorid  of  zinc.  A  large  drain- 
age-tube was  then  inserted  through  the  entire  length  of  the  cavity,  the  wound  united,  and 
a  Lister  dressing  applied. 

July  23d:  Very  little  hemorrhage.     The  wound  was  washed  out  and  dressed. 

July  2Uh:  No  hemorrhage. 

July  27th:  No  hemorrhage.  In  several  places  along  the  edges  of  the  incision  wound 
small  pieces  of  skin  have  sloughed  oflF  and  are  separating. 

August  ^th:  Drainage-tube  removed. 

August  11th:  The  entire  cavity  is  closed  and  the  wound  presents  a  solid,  healthy 
granulating  surface. 

September  20th:  The  wound  is  entirely  healed.  The  dressing  was  removed,  a  roller 
bandage  applied,  and  the  patient  out  of  bed  and  around  on  crutches. 
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October  19th:  The  patient  was  discharged  from  the  hospital.  At  this  time  he  could 
walk  on  crutches,  but  was  able  to  bear  very  little  weight  on  the  foot. 

March  25,  1881:  The  patient  came  to  Dr.  Fenger's  office  for  examination.  He  can 
walk  without  a  cane.  The  movements  of  the  knee-joint  are  free,  but  he  cannot  exercise 
the  utmost  extension  on  account  of  the  contraction  of  the  cicatricial  tissue  in  the  popliteal 
space.  In  the  popliteal  space  is  seen  a  large  reddish  cicatrix,  about  5  inches  long,  and  from 
J4  to  J^  inch  in  breadth.  In  the  center  of  this  scar  is  a  superficial  excoriation  about  }4 
inch  in  diameter,  which  causes  the  patient  no  pain.  There  is  some  edema  around  the 
ankles  at  night  after  he  has  been  walking  about  all  day  long,  but  it  disappears  before 
morning.     The  foot  feels  somewhat  numb,  but  otherwise  the  limb  is  in  its  normal  condition. 

The  interesting  feature  of  thi.s  case  was  the  constantly  enlarging 
cavity,  filled  with  thin,  viscid  blood.  The  exact  pathologic  nature  of 
this  cavity  was  not  shown  even  by  the  operation,  which  occurred  two 
months  and  a  half  after  the  ligation  of  the  femoral  artery.  It  was  not 
a  common  varix,  because  the  blood  was  considerably  thinner,  that  is, 
mixed  with  serous  or  synovial  fluid;  but  it  was  evident  that  the  popliteal 
vein  was  involved,  as  the  severe  hemorrhage  during  the  operation  could 
not  be  checked  until  a  double  ligation  had  been  passed  around  the  vein. 

From  an  excellent  article  by  Dr.  S.  W.  Gross  *  we  learn  that  gangrene 
very  seldom  follows  ligation  of  the  large  veins.  Secondary  hemorrhage 
or  phlebitis  is  the  more  common  sequel  of  this  operation. 

It  is  more  than  probable  that  the  secondary  hemorrhage  is  due  to  the 
same  cause  as  the  phlebitis,  namely,  suppuration  in  the  wound  leading  to 
the  ligated  vein. 

As  antiseptic  precautions  in  operations  and  after-treatment  will 
overcome  both  of  these  complications,  the  surgery  of  the  future  should 
allow  us  unhesitatingly  to  perform  ligation  of  the  large  veins  whenever 
indicated. 

Case  III. — Aneurism  of  the  External  Iliac.  (Fenger,  1881.) — Synopsis. — L^t  ingui- 
nal aneurism  of  three  months'  standing.  Dry  gangrene  of  little  toe.  Ligation  of  external 
iliac.  Progress  of  gangrene.  Secondary  hemorrhage  after  thirteen  days.  Ligation  of  com- 
mon iliac.     Death  five  days  later. 

E.  A.  B.,  aged  fifty -five,  a  speculator  on  the  Board  of  Trade,  came  under  Dr.  Fenger's 
care  July  11,  1881.  The  patient  had  never  suffered  from  any  serious  disease  except 
syphilis,  contracted  seven  years  ago.  About  a  year  ago,  without  any  perceptible  cause, 
he  suffered  from  neuralgic  pains  in  the  toes  of  the  left  foot,  accompanied  by  slight  swelling, 
which,  with  the  pain,  subsided  after  a  time,  but  reappeared  thereafter  at  irregular  intervals. 
These  symptoms,  however,  were  not  so  severe  as  to  prevent  him  from  walking  aroumd  and 
attending  to  his  business  as  usual. 

About  three  months  ago,  April  20th,  when  pulUng  on  his  boots,  he  was  attacked  by 
pain  in  the  region  of  the  left  Poupart's  ligament,  which  was  so  severe  as  to  oblige  him  to 
return  to  bed.  After  the  use  of  cold  applications  the  pain  subsided,  and  he  was  again  able 
to  walk  around.  A  month  later  a  tumor  appeared  in  the  left  grom.  This  gradually  in- 
creased in  size,  and  commenced  to  pulsate,  and  at  the  same  time  stiffness  and  pain  along 
the  entire  left  limb  rendered  walking  impossible. 

On  June  20th  Dr.  G.  W.  Tucker  was  called  in,  and  found  a  pulsating  tumor  in  the 
left  inguinal  region,  covered  by  Poupart's  Ugament,  extending  from  %  inch  above  the 

*  Amer.  Jour.  Med.  Sci.,  1867,  vol.liii,  pp.  17,  305. 


304  COLLECTED   WORKS   OF   CHRISTIAN   FENCER,    M.D. 

latter  to  2  inches  below  it.  The  tumor  was  oval  in  form,  and  about  3  inches  in  its  longest 
diameter,  in  the  track  of  the  external  iliac  and  femoral  arteries,  and  about  2  inches  in  its 
transverse  diameter.  There  was  a  distinct  aneurismal  bruit,  and  pressure  on  the  exter- 
nal iliac  above  the  tumor  diminished  the  size  of  the  latter  and  caused  the  cessation  of  the 
pulsations. 

July  10th:  Dr.  Fenger  was  called  in  consultation.  He  found  the  aneurism  as  above 
described;  no  swelling  of  the  limb,  but  dry  gangrene  of  the  little  toe  and  dark  discolor- 
ations  around  the  nails  of  the  third  and  fourth  toes.  An  operation  was  decided  upon  and 
approved  by  the  patient. 

July  12th:  Dr.  Fenger,  assisted  by  Drs.  E.  \V.  Lee,  S.  D.  Jacobson,  and  the  House 
Staff  of  Cook  County  Hospital,  ligated  the  external  iliac  half  an  inch  above  the  aneur- 
ism, and  in  apparently  healthy  tissue  of  the  arterial  wall.  The  limb  was  elevated  and 
hot  cans  applied. 

July  13th:  Pulse,  100;  temperature,  100°  F.  The  patient  did  not  sleep  well  last 
night  on  account  of  pain  in  the  limb.  There  is  slight  bluish  discoloration  of  the  whole  foot. 
No  pulsation  can  be  felt  in  either  of  the  tibial  arteries. 

July  14th:  Pulse,  100;  temperature,  100°  F.  The  bluish  discoloration  has  extended 
around  both  malleoli  and  the  posterior  side  of  the  calf  of  the  leg. 

July  17th:  Pulse,  90;  temperature,  100°  F.  The  discoloration  has  extended  over  the 
lower  half  of  the  crus.     The  patient  feels  weak. 

July  20th:  No  pus  in  the  dressings.  Drainage-tube  removed.  The  wound  has 
apparently  healed  by  first  intention.  The  discoloration  is  slowly  advancing  toward  the 
knee,  but  has  no  defined  limits. 

July  25th:  This  morning  it  was  discovered  that  some  blood  had  soaked  through  the 
dressings,  on  the  removal  of  which  the  hole  of  the  drainage  opening  was  found  to  be  filled 
by  a  fresh  clot.  There  was  no  pulsation  in  the  tumor.  Ergot  and  elixir  acidum  Halleri 
were  administered,  and  a  close  watch  kept  over  the  patient. 

July  26th:  Early  this  morning  the  hemorrhage  recurred,  and  Dr.  Fenger,  having  the 
same  assistants  as  in  the  former  operation,  ligated  the  common  iliac  in  the  usual  manner, 
}4:  inch  above  the  bifurcation. 

July  27th:  Pulse,  120;  temperature,  101°  F.  Last  night  the  patient  suffered  from 
pain  in  the  left  foot,  ankle,  and  groin.  He  has  not  vomited,  and  slept  a  little  during  the 
night.  He  has  taken  milk,  beef-tea,  and  brandy.  No  pain  in  the  abdomen.  He  feels 
weak,  but  talks  naturally.  The  people  in  the  house  state  that  at  times  he  has  been  a 
little  delirious. 

July  28th:  Pulse,  130,  weak;  temperature,  101.5°  F.  Has  had  diarrhea  all  night. 
The  bluish  discoloration  now  extends  four  inches  above  the  knee.  He  has  a  slight  cough, 
and  expectorates  mucus  streaked  with  blood. 

July  29th:  The  patient  grew  gradually  weaker  yesterday  afternoon,  and  died  at 
9   P.  M. 

Autopsy  twelve  hours  after  death.  In  the  abdominal  aorta  were  found  diffused 
yellowish-white  spots  of  fatty  degeneration  in  the  deeper  layers  of  the  intima,  but  no 
calcareous  deposits  were  to  be  seen,  showing  that  the  endarteritis  deformans  was  in  its 
first  stage.  The  left  common  iliac  was  filled  by  a  recent  clot  from  the  bifurcation  of  the 
aorta  down  to  the  ligature.  From  the  bifurcation  of  the  common  iliac  a  firm  clot  extended 
an  inch  down  into  the  internal  iliac.  The  upper  part  of  the  external  iliac  was  filled  with  a 
firm,  but  fresh,  red  clot,  which  was  adherent  in  some  places  to  the  wall.  The  lower  part 
of  the  external  iliac  down  to  the  ligature  contained  no  clot.  The  catgut  ligature  had  all 
become  absorbed  except  the  knot,  which  lay  loose  on  the  anterior  surface  of  the  vessel. 
Above  this  was  found  an  irregular  perforation  2  mm.  in  diameter,  which  leads  into  the 
bottom  of  the  wound,  through  which  the  secondary  hemorrhage  took  place,  and  the  cavity 
of  which  was  filled  with  bloody  pus.     Excepting  at  the  place  of  the  rupture,  where  it  was 
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thin,  the  wall  of  the  artery  was  healthy.  Half  an  inch  below  the  ligature  the  artery  sud- 
denly dilated  into  an  ovate  diffuse  aneurism,  3  inches  long  and  2  inches  broad.  Below  the 
aneurism  the  wall  of  the  femoral  artery  showed  masses  of  products  of  endarteritis  defor- 
mans, but  without  calcareous  deposits,  the  diameter  of  the  vessel  being  about  normal.  In 
the  profunda  femoris,  about  K  inch  below  its  origin,  the  vessel  was  narrowed,  and  the 
thickened  wall  entirely  incrusted  with  calcareous  matter.  The  popliteal  artery  was  filled 
with  fluid  blood,  and  signs  of  commencing  endarteritis  were  noticeable  only  in  isolated 
spots.  The  femoral  vein  was  open  above  Poupart's  ligament,  but  at  this  point  commenced 
an  adherent  thrombosis  which  extended  down  as  far  as  the  popliteal  vein,  caused  by  com- 
pression of  the  walls  of  the  aneurism. 

In  this  case  complete  recovery  was  not  to  be  expected,  as  the  gangrene 
had  already  commenced  before  the  first  ligation,  and  the  plan  of  treat- 
ment was  necessarily  limited  to — first,  the  stoppage  of  pulsation  in  the 
aneurism  by  ligature,  and,  second,  amputation,  when  the  progressing 
gangrene  showed  a  sufficient  time  of  demarcation  to  permit  us  to  Jeter- 
mine  how  high  up  the  operation  should  be  made. 

During  the  whole  time  from  the  first  ligation  until  the  secondary 
hemorrhage  occurred  no  such  demarcation  of  the  slowly  progressing 
gangrene  took  place,  but  at  the  same  time  no  marked  constitutional 
symptoms  made  a  speedy  amputation  imperative. 

It  is  possible  that  this  was  caused  by  the  very  careful  disinfection 
and  antiseptic  dressing  of  the  whole  of  the  gangrenous  portion  of  the 
limb.  But  if  this  be  erroneous,  the  antiseptic  dressing  had  this  effect, 
that  at  no  period,  even  at  the  patient's  death,  were  the  slightest  traces 
of  gangrenous  odor  perceptible  on  the  removal  of  the  dressings. 

The  occurrence  of  the  secondary  hemorrhage  in  a  part  of  the  external 
iliac  where  the  wall  was  healthy  confirms  the  opinion  of  Rabe  that 
secondary  hemorrhage  at  the  point  of  ligation  is  due,  not  so  much  to  a 
pathologic  condition  of  the  intima  and  media,  or  to  the  distance  from  the 
point  of  ligation  to  the  first  branch  of  the  artery  above  it, — that  is,  to  the 
length  of  the  clot  above  the  ligature, — as  to  the  suppurative  destruction 
of  the  external  Coat  of  the  artery,  since  in  this  case  the  ligation  wound 
did  not  heal  by  first  intention. 

The  autopsy  further  shows  that  the  secondary  hemorrhage  was  not 
due  to  too  early  absorption  of  the  catgut  ligature,  as  the  perforation  in 
the  arterial  wall,  through  which  the  hemorrhage  took  place,  was  situated 
above  the  point  of  ligation. 

Case  IV. — Cirsoid  Aneurism  of  the  Head.  (Lee,  1879.) — Synopsis. — Large  cirsoid 
aneurism  of  the  entire  frontal  region,  of  eighteen  years'  standing;  rupture  of  aneur- 
ism; ligation  of  right  common  carotid  with  no  effect;  fifteen  days  later  ligation  of  left  com- 
mon carotid;  aphasia  and  right-sided  hemiplegia;  cessation  of  hemorrhage;  three  days  later 
extirpation  of  the  entire  tumor;  extreme  anemia;  transfusion  of  ten  ounces  of  blood;  com- 
plete cessation  of  hemorrhage;  four  days  later,  erysipelas;  death  five  days  after  the  opera- 
tion. 

W.  H.  D.,  ged  twenty-sk.  American.  Shingle  sawyer.  Was  admitted  to  Cook 
County  Hospital  July  28,  1879,  placed  under  the  care  of  Dr.  Lee,  and  gave  the  following 
history : 

20 
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When  about  eight  years  of  age  he  sustained  a  contusion  in  the  region  of  the  anterior 
fontanel  by  rimning  against  the  end  of  a  fence-rail.  The  force  of  the  blow  prostrated  him, 
but  he  did  not  lose  consciousness.  After  a  few  hours  a  tumor  of  about  the  size  of  a  hazel- 
nut appeared,  which  was  at  first  tender  to  the  touch  and  painful,  but  later  on  became  pain- 
less and  remained  in  statu  quo  for  eighteen  months.  From  that  time  it  slowly  increased  in 
size,  so  that  when  he  was  fourteen  years  of  age  it  was  as  large  as  a  walnut.  It  then  became 
sore  and  painful,  in  three  weeks  ruptured,  bled  profusely  for  a  time,  and  then  healed 
kindly.  He  underwent  a  short  course  of  treatment  by  compression  with  a  rubber  ring, 
but  derived  only  temporary  benefit  therefrom.  From  this  time  the  tumor  increased  in 
size  more  rapidly.  When  the  patient  was  twenty  years  of  age  it  was  as  large  as  a  man's 
hand,  and  elevated  about  an  inch  above  its  origin,  and  gradually  decreasing  toward  its 
margin.  A  new  tumor  now  began  to  develop  on  the  forehead,  just  between  the  eyebrows. 
During  the  succeeding  six  years  the  tumor  increased  in  size  very  slowly,  and  caused  the 
patient  no  especial  inconvenience.  Six  weeks  previous  to  his  admission  to  the  hospital  a 
small  white  spot  appeared  at  the  apex  of  the  tumor;  on  July  2,  1879,  this  was  accident- 
ally punctured  by  the  tooth  of  a  comb  and  bled  very  profusely.  The  hemorrhage  was  not 
per  solium,  and  was  controlled  by  a  compress.  During  each  dressing  the  hemorrhage 
recurred  with  a  like  severity.  The  patient  was  kept  in  the  recumbent  posture  for  three 
weeks,  a  firm  compress  being  applied  at  the  bleeding  point.  The  ulcer  still  continued  to 
increase  in  size  notwithstanding  this  compress,  and  on  July  28th  he  applied  at  the  hospital 
for  treatment. 

On  examination  the  scalp  and  underlying  tissues  were  foimd  to  be  the  site  of  an  elas- 
tic, racemose  tumor,  elevated  at  its  apex  about  13^  inches  from  the  bone,  extending  longi- 
tudinally from  the  bridge  of  the  nose  to  the  occipitoparietal  suture,  and  laterally  from  13^ 
inches  above  one  ear  to  the  same  distance  above  the  other.  The  tumor  presented  an 
irregular  ulcer  3  inches  long  by  2^^  inches  in  width,  which  bled  on  the  slightest  provoca- 
tion. It  was  found  to  be  supplied  by  the  supra-orbital,  temporal,  and  occipital  arteries, 
as  the  hemorrhage  could  be  controlled  by  an  elastic  band  applied  just  above  the  ears. 
The  diagnosis  was  cirsoid  aneurism,  and  the  following  plan  of  treatment  proposed :  First, 
ligation  of  the  right  common  carotid;  second,  ligation  of  the  left  common  carotid;  extir- 
pation en  masse  of  the  vascular  growth. 

August  2d:  The  patient  was  anesthetized  and  a  catgut  ligature  placed  around  the 
right  common  carotid,  just  above  the  omohyoid  muscle.  Antiseptic  dressings  were  used, 
and  the  wound  healed  by  first  intention.  The  hemorrhage  from  the  ulcer  was  at  first 
greatly  diminished,  but  daily  increased  as  the  collateral  circulation  was  established.  The 
patient  showed  no  signs  of  cerebral  disturbance. 

August  5th,  A.  M.:  Pulse,  68;  temperature,  99.5°  F.  p.m.:  Pulse,  72;  temperature, 
99°  F.  The  ulcer  was  dressed.  The  hemorrhage  was  so  severe  that  Dr.  Lee  attempted  to 
control  it  by  compression  of  the  left  common  carotid.  He  succeeded,  but  the  patient  was 
immediately  thrown  into  a  tonic  muscular  spasm,  lost  consciousness,  and  ceased  to  breathe. 
On  the  removal  of  the  compress  and  after  resorting  to  artificial  respiration  the  patient  re- 
covered consciousness. 

August  6th,  a.  m.:  Pulse,  76;  temperature,  99.4°  F.  p.  m.:  Pulse,  72;  temperature, 
100°  F. 

August  7th,  A.  M.:  Pulse,  66;  temperature,  100°  F.  p.m.:  Pulse,  78;  temperature, 
100.4  F.  The  patient  is  drowsy,  his  appetite  poor;  he  complains  of  severe  pain  in  the 
tumor;   has  no  paralysis  or  paresis. 

August  10th:  Very  much  improved.  He  is  now  as  well  as  before  the  operation. 
Pulse  and  temperature  are  about  normal. 

August  17th:  Ligated  the  left  common  carotid.  During  the  operation  the  patient 
ceased  to  breathe  and  had  a  tonic  convulsion,  but  normal  respiration  was  restored  after 
about  five  minutes'  artificial  respiration.    His  extremities  became  very  cold  and  his  pulse 
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feeble.  Two  hours  later  the  pulse  was  full,  slow,  and  strong.  He  opens  his  eyes  when  he 
is  spoken  to.  but  does  not  attempt  to  speak.  He  cannot  swallow;  does  not  attempt  to 
move  his  right  extremities,  and  lies  all  the  time  in  a  semisomnolent  condition. 

August  18th,  a.m.:  Pulse,  94;  temperature,  99.2°  F.  Patient  has  paresis  of  right 
half  of  body.  He  can  swallow  liquid  food  and  is  much  brighter  than  last  night,  p.  m.: 
Pulse,  92;   temperature,  100.1°  F. 

August  19th,  A.M.:  Pulse,  100;  temperature,  99°  F.  The  aphasia  continues;  deglu- 
tition is  not  improved;  the  paresis  of  the  arm  and  leg  is  decreasing.  During  the  dressing 
of  the  ulcer  there  was  no  hemorrhage,  showing  that  the  supply  was  cut  off.  p.  m.:  Pulse, 
106;   temperature,  100.6°  F. 

August  20th,  \.  yi.:  Pulse,  88;  temperature,  98.8°  F.  Paresis  improved,  and  primary 
union  of  the  last  operation  wound  obtained.  The  patient  was  anesthetized,  and  Dr.  Lee, 
assisted  by  Dr.  Fenger  and  the  house  staff  of  the  hospital,  now  proceeded  to  the  third  part 
of  the  proposed  treatment — the  extirpation  of  the  tumor.  He  made  first  a  crucial  incision, 
dissected  off  the  scalp  from  the  tumor,  and  removed  it  from  the  bone.  In  many  places  it 
included  the  periosteum.  There  was  not  much  hemorrhage,  but  the  shock  was  severe. 
The  pulse  became  very  rapid  and  feeble  before  the  completion  of  the  operation.  Heat  and 
stimulants  were  freely  used,  and  the  patient  rallied.  Two  hours  after  the  operation  the 
pulse  was  138;  temperature,  99°  F.,  and  the  patient  had  not  fully  recovered  consciousness, 

August  21st,  A.M.:  Pulse,  118;  temperature,  98.8°  F.  p.m.:  Pulse,  156;  tempera- 
ture, 101.8°  F.  The  patient  is  failing  fast — is  very  drowsy.  The  pulse  is  very  feeble, 
notwithstanding  the  use  of  the  most  powerful  stimulants.  Transfusion  was  performed, 
and  ten  ounces  of  blood  injected  into  the  basilic  vein.  At  first  the  patient's  pulse  increased 
to  190,  but  fell  slowly  as  the  blood  became  diffused  through  the  body.  In  two  hours  the 
pulse  had  fallen  to  120,  and  was  full  and  strong,  but  .soon  commenced  to  increase,  and  at 
11  p.  M.  was  145. 

August  22d,  a.m.:  Pulse,  120;  temperature,  99.2°  F.  The  patient's  intellect  is 
brighter,  and  deglutition  less  difficult.  Stimulants  are  given  in  large  and  frequently  re- 
peated doses.     P.M.:   Pulse,  140;   temperature,  101.5°  F. 

August  23d:  Pulse,  A.  m.,  120;  p.  M.,  138.  The  patient  vomited  without  nausea. 
He  takes  stimulants.     Pulse  very  feeble. 

August  2Uh,  a.m.:  Pulse,  112.  Patient  is  feeling  fairly  well.  The  wound  was 
dressed;  no  suppuration.  A  small  erysipelatous  blush  and  a  few  bullae  appeared  around  a 
small  ulcer  on  the  side  of  the  face.  This  was  painted  with  nitrate  of  silver.  Quinin  and 
alcoholic  stimulants  were  given  in  large  doses.  11  p.  m.:  Pulse,  140;  temperature,  103°  F. 
12,  midxight:   Pulse,  150;   temperature,  104°  F. 

August  2.5th,  1  a.  m.:  Pulse,  146;  temperature,  104.5°  F.  2  a.  m.:  Pulse,  150;  tem- 
perature, 105.5°  F.;  respiration,  14.  3  a.m.:  Pulse,  165;  temperature,  106.5°  F.;  res- 
piration, 20.  4  a.m.:  Pulse,  180;  temperature,  106.3°  F.;  respiration,  20.  Patient  is  in 
a  comatose  condition,  breathing  very  labored.  The  pulse  and  temperature  were  taken 
every  hour,  but  they  remained  about  the  same  until  11a.  m.,  when  the  temperature  had 
fallen  one  degree,  but  the  pulse  had  not  changed,  and  the  patient  continued  comatose. 
2  p.  M.:  Pulse,  150;  temperature,  105.8°  F.  7  p.  m.:  Pulse,  170;  temperature,  104.5°  F. 
Soon  after  this  the  patient  died.     No  autopsy  was  made. 

As  no  autopsy  was  made  in  this  case,  the  cause  of  death  is  necessarily 
doubtful.  The  possible  causes  of  death  were  three:  First,  exhaustion; 
second,  malnutrition  of  some  portion  of  the  left  side  of  the  brain,  and 
third,  septicemia. 

The  notable  rise  in  temperature  in  the  last  two  days  before  death  is  a 
strong  point  in  favor  of  septicemia  and  against  the  other  two  causes 
named.     It  is  a  well-known  fact  that  septicemia  is  more  likely  to  occur, 
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ccpteris  'paribus,  in  exhausted  or  anemic  than  in  robust  subjects.  But, 
on  the  other  hand,  every  surgeon  who  has  a  sincere  belief  in  antiseptic 
surgery  will  consider  the  occurrence  of  septicemia  due  rather  to  his  fail- 
ure to  attend  to  all  the  details  of  antisepsis  than  to  any  bodily  predis- 
position of  the  patient. 

There  can  be  no  doubt  as  to  the  efficacy  of  the  operation  of  extirpa- 
tion of  the  vascular  growth,  preceded  by  ligation  of  the  main  trunks  of 
the  supplying  vessels,  as,  in  spite  of  the  fatal  result,  no  secondary 
hemorrhage  occurred.  The  total  extirpation  is  the  only  effective 
method,  when  practicable,  without  immediate  danger  to  the  patient's  life 
from  hemorrhage,  as  in  10  cases  reported  in  the  literature  treated  by 
this  method,  cure  was  effected  in  all.* 

All  other  methods  of  treatment — ligation  of  the  vessels,  injection  of 
styptic  fluids,  acupuncture,  ligation  of  the  tumor,  and  the  galvanocau- 
tery — have  been  found,  to  say  the  least,  unreliable;  ligation  of  one  or 
of  both  common  carotids  may  be  justifiably  resorted  to  as  a  preparatory 
measure  only,  to  avoid  fatal  hemorrhage  during  the  operation  in  case  of 
very  extensive  tumors.  If  possible,  the  ligation  of  the  second  carotid 
should  be  avoided,  on  account  of  the  danger  from  brain  symptoms, 
due  to  local  anemia  or  even  malnutrition  of  important  parts  of  the 
brain. 

From  the  history  it  is  easily  seen  that  the  case  was  an  unusually  des- 
perate one,  on  account  of  the  rupture  which  precipitated  surgical  inter- 
ference to  a  dangerous  extent,  necessitating  th^  ligation  of  the  second 
common  carotid  too  short  a  time  after  the  first  ligation.  But  still  the 
interval  of  fifteen  days  is  within  the  limits  of  similar  cases  followed  by 
recovery  without  brain  symptoms.  We  should  feel  inclined,  however, 
in  a  similar  case  to  pass  a  loop  around  the  second  common  carotid  as  a 
precautionary  measure  during  the  extirpation.  ^^ 


Case  V. —  Traumatic  Aneurism  of  Internal  Carotid  Artery.  (Lee,  1879.) — Synopsis. 
— Bullet  wound  of  left  infra-orbital  region.  No  hemorrhage.  Subsequent  swelling  in  parotid 
region.  Fifteen  days  later,  uound  healed.  Swelling  of  hard  and  soft  palate.  Incision  of 
the  latter,  followed  by  uncontrollable  arterial  hemorrhage  and  death  in  a  feic  minutes.   ^~ 

J.  C,  aged  twenty-eight,  Irish  laborer.  On  the  night  of  September  30,  1879,  during 
a  riot,  a  crowd  of  men,  of  which  he  was  a  member,  surrounded  a  railroad  car.  The  patient 
was  standing  close  to  the  car,  facing  toward  it  and  looking  upward,  when  a  pistol  wtis  ftred 
in  his  face  from  the  window  of  the  coach,  the  ball  striking  him  to  the  right  of  the  nose,  a 
little  below  the  eye.  On  the  following  morning  Dr.  Lee  was  called  to  see  him.  On  exam- 
ination it  was  found  that  the  bullet  had  entered  at  the  outer  edge  of  the  nasal  process  of  the 
right  superior  maxillary  bone,  immediately  below  the  margin  of  the  orbit.  There  was 
much  ecchymosis  and  inflammation,  and  the  margins  of  the  wound  were  closely  coaptated. 
The  pulse  was  120;  temperature,  101°  F.  He  was  suffering  slightly  from  shock,  was  very 
restless,  and  complained  of  pain  in  his  jaws,  which  were  firmly  closed,  and  any  attempt  to 
open  them  caused  him  severe  pain;  deglutition  was  painful.  No^^xplgratory  incision  was 
made  to  ascertain  the  whereabouts  of  the  ball.  Hot  fomentations  arid  anodynes  to  allay 
the  pain  were  ordered. 

*  Heineke:   Pitha  and  Billroth's  Handbuch  der  allgemeine  und  speciellen  Chirurgie. 
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Dr.  Lee  visited  the  patient  daily  for  a  week.  At  the  end  of  this  time  the  swelling 
in  the  face  had  entirely  subsided,  but  slight  tumefaction  of  the  right  side  of  the  neck 
remained,  and  the  pulse  and  temperature  had  fallen  nearly  to  the  normal  point.  When  he 
made  his  daily  visit  on  the  eighth  day  he  found  that  the  patient  had  gone  down  to  the  city 
to  look  after  some  business  matters.  During  the  following  week  Dr.  Lee  did  not  see  the 
patient,  but  on  the  fifteenth  day  after  the  injury  he  called  at  the  doctor's  office  and  com- 
plained of  inability  to  speak  or  swallow,  and  also  of  a  severe  pain  in  the  right  side  of  the 
neck,  which,  he  said,  he  could  not  bend.  His  appearance  was  that  of  a  man  suffering  from 
severe  tonsillitis.  With  considerable  difficulty  Dr.  Lee  succeeded  in  opening  the  patient's 
mouth  enough  to  permit  of  limited  inspection.  The  tonsils  and  soft  palate  were  so  swollen 
as  to  preclude  inspection  of  the  pharynx.  On  the  hard  palate  there  was  a  small,  firm  tu- 
mor, about  the  size  of  a  hickory-nut.  Thinking  this  might  be  the  ball  surrounded  by 
inflammatory  products,  he  made  an  exploratory  incision  with  a  gum  lancet,  and  a  few 
clots  of  blood  escaped.  He  then  attempted  to  introduce  his  finger  to  explore  the  cavity, 
but  found  it  necessary  to  enlarge  the  opening.  He  then  removed  some  more  clotted  blood. 
This  was  immediately  followed  by  a  gush  of  bright  arterial  blood,  accompanied  by  a 
peculiar  hissing  noise.  From  the  volume  and  force  of  this  current  the  immediate  in- 
ference was  that  its  source  of  supply  was  from  some  large  vessel.  He  attempted  to  stanch 
the  flow  of  blood  by  compression  with  a  napkin,  in  which  endeavor  he  was  momentarily 
•successful,  expecting  thereby  to  gain  sufficient  time  to  ligate  the  common  carotid.  At 
this  critical  moment  Dr.  Lee's  only  assistant,  a  friend  of  the  patient  who  had  accompanied 
him  to  the  office,  became  panic-stricken  and  fled;  the  patient  became  very  much  excited 
and  struggled  so  violently  that  Dr.  Lee  was  unable  to  retain  the  compress  in  position,  the 
hemorrhage  recurred,  and  in  a  few  moments  the  patient  died. 

Autopsy  Made  by  Dr.  Fenger. — Rigor  mortis.  Mouth  and  nostrils  filled  with  coagu- 
lated blood.  Half  an  inch  below  the  margin  of  the  right  orbit  was  foumd  a  small,  recent, 
perfectly  closed  cicatrix  surrounded  by  normal  skin.  Right  parotid  region  as  well  as  the 
region  around  the  angle  of  the  jaw  to  about  an  inch  below  the  latter  swollen,  but  covered 
with  normal  skin. 

An  incision  was  made  along  the  anterior  border  of  the  sternocleidomastoid  muscle, 
and  was  carried  down  to  the  common  carotid,  which  was  found  to  be  normal.  In  dis- 
secting up  from  the  latter,  in  order  to  expose  the  external  and  internal  carotid,  about  a 
teaspoonful  of  pus  was  found  in  the  tissues  covering  the  bifurcation,  at  a  point  corre- 
sponding to  the  lowest  part  of  the  above-named  swelling.  In  dissecting  upward  internal 
to  the  stylohyoid  and  styloglossus  muscles  a  cavity  was  found,  which  contained  some  old 
and  some  recent  clots,  after  the  removal  of  which  the  finger  could  be  introduced  into  an 
irregular  cavity,  about  an  inch  and  a  half  in  diameter.  The  external  wall  of  this  cavity 
was  formed  by  the  above-named  muscles;  the  posterior  wall,  by  the  anterior  surface  of 
the  first  two  or  three  cervical  vertebrae  and  the  basilar  portion  of  the  occipital  bone,  and 
the  anterior  wall,  by  the  posterior  wall  of  the  pharynx.  Here  the  hamular  process  of  the 
internal  pterygoid  plate  of  the  sphenoid  bone  could  be  felt  distinctly.  The  finger,  when 
passed  around  this,  penetrated  into  a  small  cavity  between  the  soft  and  hard  palates.  A 
probe  passed  through  the  mouth  and  the  small  incision  in  the  mucous  membrane  covering 
the  posterior  part  of  the  hard  palate  would  enter  this  last-named  cavity. 

Further  dissection  of  the  internal  carotid  revealed  the  following  (as  the  members  of 
the  society  will  see  from  the  specimen  herewith  exhibited) :  In  the  internal  carotid,  about 
an  inch  above  the  bifurcation,  was  a  circular  opening  two  lines  and  a  half  in  diameter. 
Below  this  opening  the  vessel  was  normal;  above,  it  was  contracted  to  about  half  its 
normal  diameter.  A  probe  introduced  into  the  opening  in  the  artery  passed  through  a 
second  opening  in  the  posterior  internal  wall,  immediately  behind  which,  in  the  adventitia 
of  the  artery,  was  found  the  bullet.  It  was  a  32-caliber  bullet,  with  rough,  irregular  ex- 
ternal surface  from  having  passed  through  bone,  and  was,  as  will  be  seen  by  the  specimen, 
firmly  lodged  in  and  adherent  to  the  above-named  connective  tissue  of  the  adventitia. 
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The  cases  in  which  traumatic  aneurism  of  the  internal  carotid  is 
caused  by  an  injury  the  nature  of  which  does  not  occasion  any  suspicion 
of  a  wound  of  this  vessel  are  exceedingly  rare,  and  also,  as  a  natural 
consequence,  so  difficult  to  diagnosticate  that  in  all  probability  they 
have  all  terminated  in  an  unexpected  death,  the  diagnosis  having  been 
cleared  up  only  by  the  autopsy. 

The  places  where  the  tumor  or  swelling  due  to  a  traumatic  aneurism 
of  the  internal  carotid  can  be  seen  are  the  parotid  region,  the  region  of 
the  tonsil,  and  the  palate.  A  swelling  in  these  regions  may  easily  be 
mistaken  for  a  parotitis,  a  tonsillitis,  or,  as  in  the  above-described  case, 
the  seat  of  the  bullet. 

Without  any  further  comments  we  shall  now  call  attention  to  a 
parallel  case  cited  by  Fisher.*  A  man,  thirty-three  years  old,  was  smok- 
ing a  long  pipe.  He  went  down  suddenly,  and  the  pipe  broke.  This 
was  followed  by  a  slight  bleeding  from  the  mouth  which  soon  ceased. 
The  end  of  the  stem  of  the  pipe  could  not  be  found.  Five  days  later  a 
swelling  of  the  right  parotid  region,  tonsil,  and  palate  commenced. 
This  swelling  remained  stationary  for  eight  months,  after  which  time  it. 
increased  in  size.  One  day,  while  hunting,  a  severe  hemorrhage  from 
the  mouth  occurred,  followed  six  hours  later  by  fatal  hemorrhage. 

The  autopsy  revealed  a  ruptured  opening  in  the  right  palate,  through 
which  a  probe  passed  into  a  cavity  filled  with  blood  and  pus,  surround- 
ing the  internal  carotid,  by  the  side  of  which  the  lost  pipe-stem  was 
found. 

It  is  an  interesting  and  perhaps  not  altogether  accidental  coinci- 
dence that  in  both  of  these  cases  of  traumatic  aneurism  of  the  internal 
carotid  the  point  through  which  the  fatal  hemorrhage  took  place  should 
be  the  same — an  anatomic  fact  that  might  be  taken  as  a  hint  for  possible 
diagnosis  in  future  cases. 

Case  VI. — Traumatic  Aneurism  of  the  Upper  Part  of  the  Vertebral  Artery.  (Fenger, 
1881.) — Synopsis. — Revolver  bullet  wound  in  upper  part  of  back  of  neck.  Transient  arte- 
rial hemorrhage.  Four  days  later  pulsating  tumor  in  left  infra-auricular  region.  Ligation 
of  left  common  carotid.  Cessation  of  pulsation.  Twenty  days  later,  wound  healed. 
Return  of  pulsation  and  pain.  Eight  days  later,  radical  operation  for  the  aneurism,  with 
ligation  of  left  vertebral  artery,  between  the  occiput  and  axis.  Extreme  anemia.  Transfu- 
sion of  eight  ounces  of  blood.  Five  weeks  later  wound  healed.  Patient  out  of  bed.  Perfect 
recovery. 

George  Covey,  nineteen  years  of  age,  a  cook  by  occupation,  was  brought  to  Cook 
County  Hospital  on  the  night  of  January  6,  1881.  During  the  evening  he  had  been 
drinking  heavily,  and  when  intoxicated  became  involved  in  a  quarrel  and  received  a  bullet 
wound  in  the  back  of  the  neck  from  a  32-caliber  revolver.  The  wound  was  immediately 
followed  by  a  very  considerable  hemorrhage.  The  patient  stated  that  a  stream  six  feet 
high  and  as  large  as  his  little  finger  spurted  out  of  the  wound,  and  that  one  of  his  com- 
panions put  his  finger  over  the  wound  to  stop  the  bleeding  until  a  physician  could  be  called 
in.  The  bleeding  then  stopped,  but  in  the  course  of  fifteen  minutes  so  considerable  a 
swelling  set  in  around  the  left  angle  of  the  lower  jaw  and  in  the  parotid  region  that  he  was 
not  able  to  separate  the  jaws  more  than  half  an  inch.     The  physician  probed  unsuccess- 

*  Billroth  and  Luecke's  Deutsche  Chirurgie. 
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fully  for  the  ball,  then  dressed  the  wound,  and  directed  that  the  patient  be  sent  to  the 
hospital. 

On  examination  the  patient  was  found  to  be  robust  and  well  nourished;  5  feet  9 
inches  tall;  183  pounds  in  weight;  no  hereditary  predisposition.  He  has  always  enjoyed 
good  health.  On  the  upper  part  of  the  posterior  side  of  the  neck  is  the  entrance  opening  of 
the  bullet  wound,  situated  about  an  inch  external  to  and  to  the  left  of  the  posterior  median 
line  of  the  neck,  on  a  line  with  and  2}i  inches  behind  the  mastoid  process.  There  is  con- 
siderable swelling  in  the  left  parotid  region,  extending  forward  upon  the  masseter  and 
around  the  left  eye,  where  the  tissues  are  infiltrated  with  blood,  as  is  seen  from  the  bluish 
color  of  the  covering  skin.  He  can  open  the  mouth  only  about  3^  inch.  In  the  left  half 
of  the  floor  of  the  mouth,  at  the  side  of  the  tongue,  is  a  swelling,  bluish  red  in  color  from 
submucous  extravasation  of  blood.  There  is  constant  severe  pain  in  the  region  of  the 
swelling,  especially  around  and  behind  the  left  angle  of  the  lower  jaw.  The  wound  was 
carefully  probed,  but  the  bullet  was  not  found.  The  wound  was  then  dressed  antisepti- 
cally,  and  morphin  administered  for  the  alleviation  of  the  pain.  The  pulse  and  temperature 
were  normal. 

January  11th:  Last  evening,  when  the  patient  was  straining  at  stool,  he  experienced 
suddenly  a  sensation  as  if  something  had  given  way — he  thought  it  was  the  bullet — behind 
the  angle  of  the  jaw.  This  was  immediately  followed  by  excessive  pain  below  the  left 
ear,  which  made  him  cry  out  in  agony.  He  went  to  bed,  and,  notwithstanding  the  ad- 
ministration of  considerable  quantities  of  morphin,  violent  pain  continued  in  the  region  of 
the  left  temporomaxillary  articulation  and  below  the  left  ear.  The  pain  was  accompanied 
by  a  sensation  of  pulsation  which  moved  his  lower  jaw  and  teeth,  or,  as  he  expressed  it, 
"kept  the  teeth  throbbing  up  and  dowTi"  synchronously  with  the  pulse. 

January  15th:  The  pain  is  increasing  so  that  it  keeps  him  in  constant  agony.  In  the 
left  subauricular  region  is  a  pulsating  tumor  the  pulsations  of  which  are  easily  felt  through 
the  upper  part  of  the- sternocleidomastoid  muscle.  On  the  application  of  the  stethoscope 
here  a  distinct  aneurismal  bruit  is  heard.  As  there  could  be  no  doubt  of  the  presence  of  a 
traumatic  aneurism  at  this  point.  Dr.  E.  W.  Lee,  assisted  by  the  house  staff  of  the  hospital, 
ligated  the  left  common  carotid  artery. 

January  16th:  Pulse,  100;  temperature,  99°  F.     The  patient  slept  well  and  feels  well. 

January  17th:  Pulse,  116;  temperature,  101.8°  F.;  doing  well. 

January  20th:  Pulse,  92;  temperature,  103°  F.  Woimd  dressed;  very  little  pus  on 
the  dressings.     Feels  well. 

January  28th:  The  bullet  wound  is  entirely,  and  the  operation  wound  almost,  closed. 
The  patient  walks  about  all  day,  sleeps  and  eats  well,  and  feels  well,  with  the  exception  of 
a  slight  headache.  He  states  that  he  feels  a  slight  sensation  of  pulsation  below  the  left 
mastoid  process,  but  no  pulsation  can  be  detected,  and  the  stethoscope  reveals  no  bruit. 

February  1st:  This  morning  the  patient  went  to  court  to  have  his  case  tried.  While 
this  was  in  progress  he  was  obliged  to  stand  up  for  an  hour  or  two  answering  questions. 
He  became  very  tired,  the  sensation  of  pulsation  became  more  and  more  intense,  the  severe 
pain  reciu-red,  and  he  felt  weak.  On  his  return  to  the  hospital  a  slight  pulsation  could  be 
felt  behind  and  below  the  left  mastoid  process,  but  tiie  stethoscope  could  detect  no  bruit. 

February  3d:  The  patient  is  confined  to  his  bed,  and  complains  of  headache  and  in- 
creasing pain  in  the  region  of  the  pulsation.     Potassium  iodid  and  ergot  are  administered. 

February  7th:  The  pulsations  and  pain  are  increasing.  He  can  sleep  only  by  the  aid 
of  morphin.  With  the  stethoscope  no  distinct  aneurismal  bruit  is  heard,  but  the  propa- 
gated heart-sounds  are  heard  as  distinctly  as  if  the  stethoscope  had  been  applied  over  the 
common  carotid. 

February  9th:  As  there  was  no  doubt  that  a  traumatic  aneurism  had  recurred,  and 
by  bursting  into  one  of  the  adjoining  cavities  was  endangering  the  life  of  the  patient. 
Dr.  Fenger  resolved  to  make  the  radical  operation  as  a  last  resort  to  save  the  life  of  the  pa- 
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tient.  The  patient  was  anesthetized  with  ether,  and  Dr.  Fenger  proceeded  to  operate, 
assisted  by  Drs.  E.  W.  Lee,  J.  B.  Murphy,  and  the  internes  of  the  hospital.  Dr.  AV.  P. 
Verity,  House  Surgeon,  and  Drs.  Bradley,  Meacher,  Macarthur,  and  Kendall,  and  in  the 
presence  of  Mrs.  Dr.  Sprague,  of  Pennsylvania,  Dr.  Steele,  of  Oshkosh,  Wisconsin,  Mr. 
Stanton,  and  others. 

As  the  ligation  of  the  left  common  carotid  had  caused  stoppage  of  the  pulsations. 
Dr.  Fenger  resolved  to  commence  the  operation  by  securing  the  external  carotid.  An  in- 
cision three  inches  in  length  was  made  along  the  entire  upper  half  of  the  sternocleidomas- 
toid, the  tissues  carefully  separated,  a  careful  watch  kept  for  the  pulsating  vessels  around 
the  border  of  the  pulsating  tumor,  with  a  view  to  securing  them  by  ligature,  either  isolated 
or  en  masse,  before  opening  the  sac  of  the  aneurism.  When  on  pressure  in  various  places 
pulsation  was  apparently  felt  and  the  aneurismal  pulsation  seemed  to  cease,  an  aneurism 
needle,  armed  vnth  heavy  aseptic  silk,  was  passed  successively  around  the  area  of  the 
tissue  involved,  and  ligature  en  masse  tied,  but  always  in  vain.  After  four  or  five  such 
ligatures  had  been  passed  the  pulsation  in  the  aneurism  remained  the  same  as  before. 
Dr.  Fenger  now  determined  to  lay  open  the  sac  and  catch  up  the  supplying  artery  in  loco. 
To  this  end  a  transverse  incision,  2)^  inches  in  length,  was  made,  extending  from  the 
upper  end  of  the  former  incision  backward  from  the  mastoid  process,  through  the  skin 
and  insertion  of  the  sternocleidomastoid,  in  order  to  secure  the  posterior  occipital  artery, 
which  might  possibly  be  the  vessel  supplying  the  aneurism.  After  the  sternocleido- 
mastoid had  been  removed,  the  pulsation  could  be  felt  very  distinctly. 

After  cutting  through  the  thin  layer  of  the  deep  muscles  of  the  neck  the  aneurismal 
cavity  was  opened,  which  was  partially  filled  with  dark  clots  of  blood.  After  the  removal 
of  these  clots  a  large  quantity  of  arterial  blood  spurted  out.  The  hemorrhage  could  be 
controlled  only  by  pressure  on  the  bottom  of  the  cavity  at  its  deepest  part.  On  the  intro- 
duction of  a  finger  at  this  point  the  inferior  portion  of  the  squama  ossis  occipitis,  denuded 
to  the  extent  of  about  J^  square  inch,  could  be  felt.  At  the  internal  wall  formed  by  the 
atlas  and  axis  some  irregular  splinters  of  bone  could  be  felt.  While  one  of  the  assistants 
kept  a  finger  pressed  against  the  bottom  of  the  cavity  to  control  the  hemorrhage,  the 
tissues  were  cut  through  downward  along  the  transverse  processes  of  three  or  four  cervical 
vertebrae,  and  the  whole  of  the  sac  laid  open,  which  necessitated  the  removal  of  the  upper 
fourth  of  the  sternocleidomastoid  muscle.  On  the  suggestion  of  Dr.  Lee  the  right  common 
carotid  was  cut  down  upon,  an  aneurism  needle  passed  around  it,  and  the  vessel  com- 
pressed to  see  if  it  would  have  any  effect  upon  the  hemorrhage,  but  it  had  not.  As  soon 
as  the  finger  was  removed  the  blood  gushed  out  as  before,  and  the  only  effect  of  the  pres- 
sure was  to  cause  cessation  of  the  patient's  breathing.  Artificial  respiration  had  to  be 
carried  on  for  about  five  minutes,  during  which  time  hypodermic  injections  of  whisky 
were  made,  whereupon  respiration  again  commenced. 

Search  was  now  made  for  the  vertebral  artery,  which  finally  was  taken  up  at  its  curva- 
ture around  the  atlas  and  secured  by  a  ligature.  The  bleeding  then  stopped.  The  ver- 
tebral artery  was  unusual  in  size,  being  nearly  as  large  as  the  internal  carotid. 

During  the  ligation  of  the  vessel  respiration  stopped  again,  no  pulse  could  be  felt, 
and  the  patient  seemed  dead.  Artificial  respiration,  hj-podermic  injections  of  whisky, 
and  rubbing  of  the  cold  extremities  restored  the  respiration  and  the  almost  extinct  life. 
The  wound  was  speedily  united,  drainage-tubes  inserted.  Lister  dressing  applied,  and  the 
patient  brought  to  bed.  He  was  cold  and  almost  pulseless.  The  radial  pulse  was  170 
and  scarcely  perceptible.  The  crural  artery  was  pulsating  with  little  more  vigor  than  the 
normal  radial.  Dr.  Fenger  thereupon  immediately  proceeded  to  transfuse  slowly  eight 
ounces  of  defibrinated  blood.  This  was  accomplished  by  means  of  a  cannula  with  rubber 
tube  and  common  syringe.  At  the  end  of  the  transfusion  the  radial  pulse  gained  remark- 
ably in  strength  and  decreased  to  150.  Hot  bottles  and  warm  blankets  were  now  applied, 
and  another  hypodermic  injection  of  whisky  given. 


SIX   CASES   OF  ANEURISM  313 

February  10th,  a.  m.:  Pulse,  140;  temperature,  99.3°  F.  Has  rallied  from  the  shock 
so  that  he  can  speak  clearly.  He  says  that  he  feels  weak,  but  has  no  pain  and  is  warm. 
As  he  is  not  able  to  move  his  head,  wine  and  a  considerable  quantity  of  milk  have  been 
administered  through  a  tube. 

February  loth:  Pulse,  108;  temperature,  98.4°  F.  The  patient  is  getting  a  little 
stronger.  He  is  still  unable  to  move  his  head,  but  rests  well  nights,  takes  considerable 
food,  and  has  no  pain  nor  sensation  of  pulsation.  The  wound  was  dressed.  \ery  little 
discharge  was  found  on  the  dressings. 

February  17th:  Drainage-tubes  removed;  very  little  discharge.  The  patient  suflFers 
pain  only  when  his  head  is  moved. 

March  loth:  The  wounds  are  healed.  The  patient  is  able  to  sit  up  and  to  walk  about 
the  room.  He  can  now  move  his  head  freely  to  the  right  side,  but  cannot  move  the  chin 
to  the  left  beyond  the  median  line.  He  can  open  his  mouth,  but  is  unable  to  masticate  on 
the  left  side.  There  is  no  pain,  swelling,  or  pulsation  in  the  region  of  the  former  aneurism, 
but  there  is  a  little  hard  tumor  and  slight  tenderness  on  pressure  in  the  region  a  little  an- 
terior to  the  temporomaxillary  articulation. 

March  25th:  Is  up  and  about  the  whole  day  long.  No  pain  or  pulsation.  Some 
stiffness  of  the  neck  when  he  attempts  to  turn  his  head  to  the  left. 

April  7th:   Left  hospital. 

June  20th:  He  feels  perfectly  well  with  the  exception  of  slight  stiffness  of  the  neck. 

August  8th:  He  came  to  Dr.  Fenger's  oflace  and  stated  that  he  had  been  working  as  a 
cook  on  a  lake  steamer.  The  stiffness  of  the  neck  had  disappeared,  and  he  could  move  his 
head  freely  in  all  directions.  There  was  some  flattening  in  the  region  of  the  upper  part 
of  the  sternocleidomastoid  muscle,  but  no  pain  on  pressure.  Movements  of  the  jaw  were 
free  and  painless. 

This  case  is  of  more  than  ordinary  interest,  because  it  is  the  first  case 
on  record  in  which  hgation  of  the  vertebral  artery  has  been  performed 
successfully  between  the  occiput  and  axis,  and,  further,  because  it  is 
the  fifth  case  of  34  on  record  in  which  a  wound  including  traumatic 
aneurism  of  the  vertebral  artery  has  terminated  in  recovery. 

The  diagnosis  of  a  vertebral  aneurism  is,  in  the  majority  of  cases, 
obscure,  that  is,  it  is  often  very  difficult  to  decide  whether  the  pulsating 
swelling  in  the  lateral  region  of  the  neck  is  due  to  an  injury  of  the  verte- 
bral artery,  on  the  one  hand,  or  the  common  carotid  or  one  of  its  branches, 
on  the  other.  This  well-known  fact  is  well  illustrated  by  the  symptoms 
in  our  case.  The  swelling  set  in  simultaneously  in  the  parotid  region  and 
posterior  region  of  the  mouth;  in  the  case  of  aneurism  of  the  internal 
carotid,  reported  above,  the  swelling  occurred  in  exactly  the  same  place, 
which  is  characteristic  of  aneurism  of  the  latter  artery.  It  was,  there- 
fore, natural  for  Dr.  Lee  to  make  the  ligation  of  the  common  carotid. 
This  case  was  the  more  deceiving  as  the  ligation  was  followed  by  relief 
of  the  pain,  decrease  of  the  swelling,  and  cessation  of  the  bruit.  The  con- 
tinuance of  the  subjective  sensation  of  pulsation  felt  by  the  patient 
would  naturally  lead  rather  to  the  conclusion  that  this  distant  or  Hun- 
terian  ligature  had  been  unsuccessful  on  account  of  the  establishment  of 
collateral  circulation  in  some  of  the  branches  of  the  carotid  system,  than 
to  the  conclusion  that  the  location  of  the  aneurism  was  outside  of  this, 
that  is,  in  the  vertebral  artery. 

Even  after  the  second  return  of  pulsation  and  bruit,  when  Dr.  Fenger 
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resolved  upon  the  radical  operation,  he  expected  rather  to  have  a  branch 
from  the  carotid  system  to  deal  with  than  the  vertebral  artery. 

The  only  means  of  determining  whether  an  aneurism  in  this  region  is 
supplied  by  the  carotid  system  or  the  vertebral  artery  is,  as  is  well  known, 
alternate,  isolated  compression  of  the  vertebral  and  common  carotid 
arteries.  The  vertebral  artery  may  be  compressed  against  the  cervical 
vertebrae  below  the  carotid  tubercle,  but  in  this  place  pressure  is  likely 
to  occlude  both  the  common  carotid  and  the  vertebral  arteries.  Above 
the  carotid  tubercle,  that  is,  above  the  place  where  the  vertebral  artery 
enters  the  canal,  it  is  possible,  by  pressure,  to  occlude  the  cominon  caro- 
tid alone.  In  the  majority  of  cases  this  will  be  conclusive,  but  it  is  not 
always  reliable,  as  the  vertebral  artery  may  enter  the  canal  at  the  fourth 
or  fifth  instead  of  the  sixth  cervical  vertebra.  Consequently  it  is  not 
only  always  difficult,  but  it  may,  in  certain  cases,  be  impossible  exactly 
to  locate  the  vessel  supplying  the  aneurism. 

If,  however,  this  difficulty  has  been  overcome,  that  is,  if  the  vertebral 
artery  has  been  found  to  be  the  vessel  supplying  the  aneurism,  what  is 
to  be  done? 

A  priori,  we  have  the  choice  of  three  methods  of  procedure:  First, 
external  compression:  second,  ligation  of  the  vertebral  artery  below  the 
carotid  tubercle;  third,  the  radical  operation,  that  is,  the  opening  of  the 
sac,  removal  of  the  clots,  and  stoppage  of  the  hemorrhage  by  ligation  or 
compression.  It  is  almost  needless  to  state  that  the  two  first  methods 
are  unreliable,  but  still  direct  pressure  succeeded  in  stopping  the  pulsa- 
tion, with  recovery  of  the  patient,  in  Mobe's  case,  reported  by  Kocher.* 
The  majority  of  patients  cannot  endure  a  pressure  sufficient  to  cure  the 
aneurism  on  account  of  the  excessive  pain;  but  this  procedure  should,  of 
course,  be  tried  before  resorting  to  more  radical  measures,  as  cases  may 
be  found  in  which  either  the  wound  in  the  artery  is  so  small,  or  the  local 
conditions  otherwise  so  favorable,  that  absolute  immobility  of  the  parts 
may  cure  the  aneurism.  This  has  been  seen  in  a  case  cited  by  Holmesf 
in  which  spontaneous  cure,  "aided  only  by  applications  of  cold,"  took 
place. 

The  ligation  of  the  central  end  of  the  vertebral  artery  below  the  caro- 
tid tubercle  has  not  been  resorted  to  in  any  of  the  successful  cases  on 
record,  although  the  artery  has  been  successfully  tied  at  this  place  for 
other  purposes. 

The  radical  operation  has,  finally,  to  be  resorted  to  when  pressure 
fails  to  cure  the  aneurism.  In  the  course  of  the  artery  through  the  canal 
in  the  transverse  processes  of  the  cervical  vertebrae,  it  has  hitherto  been 
and  will  probably  always  be  impossible  to  apply  a  ligature  to  the  artery, 
and  consequently  the  only  means  by  which  the  hemorrhage  in  the  ex- 
posed cavity  of  the  traumatic  aneurism  can  be  checked  is  by  plugging 
the  cavity  with  tampons  so  as  to  occlude  the  opening  in  the  artery. 
This  treatment  was  successful  in  Kocher's  case  (op.  cit.),  in  which  pulsa- 

*  Langenbeck's  Arch.  f.  klin.  Chir.,  vol.  xii;  Virchow-Hirsch  Jahresbericht,  1871, 
vol.  ii,  p.  331. 

t  System  of  Surgery,  vol.  ii,  p.  415. 
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tion  and  hemorrhage  occurred  after  a  punctured  wound  in  the  region 
of  the  fifth  and  sixth  cervical  vertebrae.  When  he  had  laid  open  the 
cavity,  he  could  see  both  ends  of  the  divided  vertebral  artery,  but  was 
unable  to  seize  and  ligate  them.  The  cavity  was  plugged  with  tampons 
soaked  in  perchlorid  of  iron,  and,  notwithstanding  an  attack  of  erysipelas 
during  the  after-treatment,  the  patient  recovered. 

The  same  method  was  resorted  to  by  Dr.  J.  Mason  Warren,*  to  the 
courtesy  of  whose  son.  Dr.  J.  Collins  Warren,  of  Boston,  Mass.,  we  are 
indebted  for  the  report  of  the  case.  A  boy  eleven  years  of  age  received  a 
gunshot  wound  of  the  vertebral  artery,  followed  by  violent  hemorrhage. 
On  the  following  morning  Dr.  Warren  resected  a  portion  of  the  trans- 
verse process  of  the  second  or  third  cervical  vertebra.  The  hemorrhage 
now  recurred.  Systematic  plugging  with  bits  of  sponge  was  now  re- 
sorted to,  and  was  followed  by  the  recovery  of  the  patient. 

In  the  upper  part  of  the  artery,  between  the  occiput  and  axis,  the 
ligation  can  be  done,  as  was  shown  in  our  case,  and  is,  it  is  needless  to 
state,  preferable,  as  it  is  as  safe  a  method  as  plugging  is  unsafe.  That 
the  ligation  at  this  point  is  difficult  will  be  seen  by  the  remark  of  Vischer  f 
that  "the  part  of  the  artery  between  the  occiput  and  the  transverse 
processes  of  the  first  and  second  cervical  vertebrae  is  not  accessible  for 
direct  ligation,  even  when  a  part  of  the  sternocleidomastoid  muscle  has 
been  removed." 

As  will  be  seen  from  the  history  of  the  case,  our  patient  came  very 
near  dying  on  the  table,  and  lost  so  much  blood  that  immediate  trans- 
fusion was  imperative.  It  is,  however,  possible  that  the  ligation  at  this 
point  in  a  similar  case  might  be  facilitated  by,  as  a  preliminary  step  to, 
the  operation,  cutting  down  upon  and  securing  the  central  end  of  the 
vertebral  artery  below  the  carotid  tubercle  by  a  loop,  to  be  used  for 
compression  during  the  operation.  We  shall  not  hesitate  to  recom- 
mend and  employ  this  procedure  in  similar  cases  in  the  future. 

*  Surgical  Observations,  with  Cases  and  Operations,  by  J.  Mason  Warren,  M.D., 
Boston,  Mass.,  1867. 

t  Billroth  and  Lucke's  Deutsche  Chirurgie. 
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In  the  last  twenty  years  the  treatment  of  empyema  has  gradually 
drifted  from  the  repeated  aspirations  through  the  stage  of  the  use  of 
the  permanent  cannula  into  the  stage  of  free  incision,  with  excision  of 
a  piece  of  a  rib,  if  necessary,  and  with  thorough  drainage,  with  or  with- 
out the  washing-out  of  the  cavity. 

The  repeated  aspiration  will  possibly  retain  a  permanent  place  in 
the  treatment  of  empyemas  in  children:  the  permanent  cannula  will 
never  attain  its  object,  namely,  to  shut  out  air  from  the  pleural  cavity, 
except  when  evacuation  and  washing  out  are  performed.  It  will,  con- 
sequently, have  to  be  abandoned  in  favor  of  the  more  effective  method 
of  free  incision.  But  it  was  natural  that  the  two  first-named  methods 
should  have  their  trial  before  the  advent  of  antiseptic  surgery,  which 
has  enabled  us  so  to  disinfect  the  air  entering  the  pleural  cavity  through 
the  drainage-tube  at  each  inspiration  as  to  render  this  air  free  from 
noxious  germs,  and,  consequently,  harmless. 

The  antiseptic  method,  then,  is  a  conditio  sine  qua  non  for  the  em- 
ployment of  the  method  of  free  incision;  it  also  enables  us  to  treat  the 
cavity  on  rational  modern  surgical  principles ;  that  is,  to  have  two  open- 
ings,— an  anterior  and  a  posterior,- — and  sufficient  drainage  through  these 
to  effect  not  only  the  evacuation,  but  also  the  thorough  washing  out, 
and,  if  necessary,  the  disinfection,  of  the  cavity. 

Homen,  in  his  interesting  paper  on  Estlander's  method,!  has  been 
able  to  gather  statistics  of  52  cases  of  empyema  treated  by  free  incision, 
with  all  antiseptic  precautions.  Of  these,  50  per  cent,  recovered,  33  per 
cent,  died,  and  in  17  per  cent,  permanent  fistulas  remained. 

Homen's  total  statistics  include  141  cases  treated  by  free  incision, 
but  in  all  of  which  strict  antiseptic  precautions  had  not  been  observed. 
As  may  be  expected,  the  results  of  the  operation  are  less  favorable  than 
in  the  class  of  cases  just  mentioned.  Of  these,  46  per  cent,  recovered, 
33  per  cent,  died,  and  a  permanent  fistula  remained  in  21  per  cent. 

As  our  attention  is  to  be  called  only  to  the  treatment  of  permanent 
pleural  fistulas,  we  will  now  look  a  little  closer  into  the  condition  of 
patients  so  affected,  and  then  into  the  prospects  for  their  future. 

The  fistulous  opening  leads,  with  the  exception  of  a  few  cases,  in 
which  the  sole  remnant  of  the  empyema  is  a  carious  rib,  into  a  cavity 

*  Med.  News,  1882,  vol.  xli,  p.  337. 

t  Langenbeck's  Arch.  f.  kliii.  Chir.,  1881,  vol.  xxvi,  p.  151. 
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between  the  thorax  and  the  lung— a  cavity  with  fibrous  connective- 
tissue  walls,  covered  with  a  layer  of  soft,  pus-secreting  granulating  tissue, 
and  usually  without,  but  sometimes  with,  connection  with  one  of  the 
bronchi.  It  is  needless  to  state  that  the  size  of  such  a  cavity,  and  the 
amount  of  purulent  matter  secreted  from  its  walls,  may  vary  indefinitely; 
but  even  a  small  cavity,  with  a  moderate  secretion,  is  not  only  a  constant 
inconvenience  to  the  patient,  but  also  a  fruitful  source  of  danger  to  his 
health  and  life  in  the  course  of  time. 

The  patient  usually  is  pale,  weak,  and  unable  to  perform  the  ordi- 
nary duties  of  life.  From  time  to  time  the  fistula  may  close  up,  and 
retention  of  pus,  with  subsequent  pain,  exhaustion,  and  fever,  result. 
In  cases  where  primary  tuberculosis  or  cheesy  deposits  in  the  lung  tissue 
do  not  exist  or  are  at  a  standstill,  the  constant  suppuration  of  the  cavity, 
together  with  the  formation  of  a  deposit  of  cheesy  matter,  may  be  the 
starting-point  for  tuberculosis,  or,  by  breaking  down  the  patient's 
general  health,  may  arouse  a  latent  tuberculosis. 

But  if  tuberculosis  be  not  the  main  danger  in  these  cases,  there  is 
another,  just  as  serious,  and  perhaps  more  certain  sooner  or  later  to 
ensue,  namely,  the  amyloid  degeneration  of  the  kidney,  spleen,  and  liver. 
In  the  majority  of  fistulas  we  are  liable  to  find  some  day,  sooner  or  later, 
the  patient  with  edema  around  the  malleoli,  a  slight  amount  of  albumin 
in  the  urine — sure  signs  that  he  is  approaching  the  inevitable  fatal 
termination. 

The  objection  might  be  made  here  that  a  number  of  cases  are  met 
with  and  on  record  in  which,  for  a  long  series  of  years,  a  discharging 
thoracic  cavity  has  been  sustained  without  much  impairment  of  the 
general  health,  without  the  development  of  tuberculosis  or  amyloid 
degeneration.  But  this  being  granted,  we  must  confess  that  in  such 
cases  we  never  know  when  the  fatal  complications  will  commence — 
whether  in  a  few  months  or  in  a  few  or  many  years.  Consequently  we 
must  regard  every  permanent  empyema  cavity  as  a  constant  menace  to 
the  life  of  the  patient. 

In  view  of  these  considerations  it  is  not  only  our  prerogative,  but 
also  our  duty,  to  try  every  reasonable  means  for  the  obliteration  of  the 
cavity. 

It  is  not  my  intention  here  to  discuss  the  whole  local  and  general 
treatment  of  empyemas,  the  various  fluids  injected,  and  so  on.  This 
paper  is  intended  to  treat  only  of  those  empyema  cavities  where  the 
rational  operation  has  been  performed  in  time,  where  antiseptic  dress- 
ing, accompanied  by  thorough  drainage  and  washing  out  with  the  various 
disinfectant  and  alterative  fluids,  has  been  used;  in  short,  where  all 
other  possible  means  have  been  exhausted,  but  the  lung  will  not  expand 
any  more,  the  thorax  cannot  sink  in  any  more,  and  no  injection  of  fluid 
causes  any  formation  of  connective  tissue  to  fill  up  the  cavity;  it  is  in 
these  cases  that  we  are  obliged  to  employ  Estlander's  operation. 

The  only  way  to  close  an  empyema  cavity  in  this  condition  is  to 
effect,  by  an  operation,  a  more  or  less  complete  contact  of  the  walls  of 
the  cavity.     As  it  is  not  in  our  power  to  act  upon  the  internal  or  pul- 
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monary  wall  of  the  cavity,  or,  in  other  words,  as  we  are  unable  to  bring 
the  surfaces  of  the  lung  out  in  contact  with  the  wall  of  the  thorax,  noth- 
ing is  left  but  to  obviate  the  rigidity  of  the  wall  of  the  thorax  by  taking 
away,  from  the  ribs  covering  the  cavity,  pieces  as  large  and  as  many  as 
may  be  necessary  to  effect  a  further  sinking  in  of  the  thoracic  wall,  and 
sufficiently  extensive  to  bring  the  latter  in  contact  with  the  surface  of  the 
lung. 

Before  discussing  the  details  of  the  indications  for  the  operation,  the 
operation  itself,  and  the  after-treatment,  I  will  report  the  following  case 
as  an  illustration: 


Right-sided  pleurisy,  resulting  in  empyema;  repeated  aspiration;  inefficient  fistulous 
opening  discharging  for  a  year  and  a  half;  dilatation  of  opening,  drainage,  and  wash- 
ing out;  no  counteropening;  daily  washing  out  for  a  year;  removal  of  7  cm.  of  the  sixth,  6  cm. 
of  the  fifth,  and  6  cm.  of  the  fourth  rib  in  the  axillary  region  over  a  transverse  cavity  2  inches 
long,  l}/2  inches  high,  and  about  1  inch  deep;  slight  fever  for  six  days;  small  subcutaneous 
abscess  below  the  scar  after  eighteen  days;  drainage-tube  of  cavity  removed  in  thirty-seven 
days;  cavity  and  fistula  closed  in  fifty-four  days. 

Rebecca  S.,  sixteen  years  of  age,  was  admitted  to  Cook  County  Hospital  October  11, 
1881.  Her  history  was  as  follows:  Her  father  died  of  acute  consumption  at  about  the 
age  of  thirty.  Her  mother  is  still  living,  thirty-four  years  of  age,  and  enjoys  good  health. 
The  patient's  hygienic  surroundings  have  been  relatively  good.  She  had  rubeola  and 
whooping-cough  in  her  sixth  year,  but  had  no  other  sickness  until  two  years  and  nine 
months  before  her  admission  to  the  hospital,  when  she  had  a  severe  attack  of  pleurisy  on 
the  right  side,  which  kept  her  in  bed  for  two  weeks  and  terminated  in  an  empyema.  As- 
piration was  employed  three  or  four  times  by  her  physician.  Dr.  Banga,  at  intervals  of 
about  a  week,  but  difficulty  was  always  experienced  in  drawing  off  the  pus  on  account  of 
its  admixture  with  fibrinous  matter,  so  that  complete  evacuation  was  impossible.  One 
of  the  openings  made  by  the  aspirator  needle  remained  open  and  discharged  a  considerable 
amount  of  pus  daily  for  a  year  and  a  half.  During  this  time,  and  until  a  year  before  her 
admission  to  the  hospital,  she  had  no  medical  treatment.  At  this  time  her  general  health 
began  to  be  much  impaired,  she  lost  flesh  and  appetite,  and  became  weak  and  anemic. 

On  account  of  this  she  consulted  Dr.  E.  Andrews,  of  Chicago,  who  dilated  the  already 
existing  opening  into  the  pleural  cavity,  inserted  through  this  a  drainage-tube,  and  washed 
out  the  cavity  with  carbolic  acid  solution.  The  cavity  was  washed  out  daily  until  her 
admission  to  the  hospital,  and  in  consequence  her  health  improved  to  some  extent. 

On  admission  the  patient  was  found  to  be  small  for  her  age,  .spare,  but  not  extremely 
emaciated;  she  was  pale,  her  appetite  poor,  and  she  could  not  sleep  without  the  use  of 
hypnotics,  rather  because  of  her  habituation  to  their  use  than  on  account  of  any  especial 
pain  in  the  side.  The  right  half  of  the  chest  was  sunken  and  flattened;  the  right  shoulder 
was  lower  than  the  left;  a  slight  curvature  of  the  spine  in  the  dorsal  region,  with  concavity 
to  the  right,  was  noticeable,  which  had  resulted,  as  is  usual  in  such  cases,  from  the  sinking 
in  of  the  right  wall  of  the  thorax.  Two  and  one-half  inches  below  and  3^  inch  to  the  right 
of  the  nipple,  between  the  sixth  and  seventh  ribs,  was  a  fistulous  opening  leading  upward 
and  backward  into  the  empyema  cavity,  and  into  which  a  probe  could  be  passed  53^  to  6 
inches.     The  amount  of  discharge  was  from  Ij^  to  2  tablespoonfuls  daily. 

Percussion  resonance  was  clear  over  the  clavicular  and  in  the  infraclavicular  region, 
down  to  about  the  fourth  rib,  but  dull  from  this  point  down  to  the  liver.  In  the  place  of 
the  clear  percussion  vesicular  respiration  was  somewhat  weak,  but  still  could  be  distinctly 
heard.  On  the  dorsal  side  there  were  clear  percussion  and  vesicular  respiration  all  over 
the  scapula;  in  the  infrascapular  region,  dull  percussion  and  no  respiration  sound. 
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The  heart  and  left  lung  were  normal;  temperature  and  pulse  normal;  bowels  regular; 
urine  light  straw-colored,  clear,  acid,  and  contained  neither  albumin  nor  sugar.  There 
has  been  no  edematous  swelling  of  the  lower  extremities  at  any  time. 

Daily  washing  out  of  the  cavity  with  a  2.5  per  cent,  solution  of  carbolic  acid  was 
ordered,  and  a  voluminous  Lister  dressing  applied  over  the  fistula.  The  patient  was  dis- 
charged from  the  hospital  October  loth,  and  ordered  to  continue  the  treatment  at  home. 

A  month  later,  November  16th,  the  patient  was  readmitted  to  the  hospital.  During 
this  time  the  daily  discharge  had  decreased  a  little,  but  amounted  still  to  about  a  table- 
spoonful.  She  has  become  weaker,  her  appetite  poor,  and  complains  of  frequent  pain 
in  the  right  side  and  headache.  The  cavity  was  now  washed  out  daily  with  a  0.1  per  cent, 
solution  of  thymol,  a  Lister  dressing  applied,  and  quinin  and  iron  given  intemallj-. 

During  December  and  January  this  treatment  was  continued,  but  no  especial  im- 
provement was  noticeable,  notwithstanding  the  injection  of  different  fluids,  such  as  tinc- 
ture of  iodin,  alternating  with  the  solutions  of  thymol  and  carbolic  acid. 

In  January  she  came  imder  my  care,  and  I  resolved  to  try  the  thoracoplastic  operation 
as  a  last  resort  to  effect  the  closure  of  the  cavity  and  check  the  suppuration.  Once  more 
the  urine  was  carefully  examined,  both  chemically  and  by  the  microscope,  and  was  found 
not  to  contain  albumin  nor  casts  of  any  kind. 

On  January  27th,  at  the  surgical  clinic  in  the  amphitheater  of  Cook  County  Hospital, 
in  the  presence  of  Dr.  W.  Meacher,  of  Portage,  Wisconsin,  assisted  by  the  hospital  staff, 
I  operated  in  the  following  manner:  The  patient  having  been  anesthetized  with  ether,  was 
placed  on  her  left  side,  and  the  right  side  of  the  thorax  carefully  disinfected  with  a  5  per 
cent,  solution  of  carbolic  acid  and  the  nail-brush;  the  fistulous  track  was  laid  open  for 
\]/2  inches,  when  it  passed  inside  the  wall  of  the  thorax,  between  the  sixth  and  seventh  ribs. 
The  incision  was  then  carried  upward  and  backward  along  the  outer  surface  of  the  sixth 
rib  for  about  3  inches,  making  the  entire  incision  about  5  inches  in  length.  By  means  of  a 
gouge  the  sixth  rib  was  now  denuded  of  periosteum,  and  a  piece  7  cm.  long  removed  by  a 
bone  forceps.  In  the  same  manner  6  cm.  of  the  fifth  rib  were  removed.  After  this  had 
been  done  I  was  able  to  introduce  the  little  finger  into  the  empyema  cavity,  which  was 
found  to  be  2  inches  long,  1^  inches  high,  and  about  1  inch  deep,  extending  up  behind  the 
fourth  rib,  the  apex  being  at  the  third  intercostal  space.  The  upper  border  of  the  incision 
could  be  drawn  upward  beyond  the  fourth  rib,  which  I  denuded,  and  then  removed  a  piece 
6  cm.  in  length.  Having  a  finger  in  the  cavity  and  passing  the  other  hand  over  the  cover- 
ing wall  of  the  thorax,  I  ascertained  that  the  pulmonary  and  thoracic  walls  of  the  cavity 
could  be  brought  in  contact,  and  so  did  not  resect  the  third  rib.  The  walls  of  the  cavity 
were  found  to  be  firm,  hard  connective  tissue,  covered  with  a  layer  of  flabby  granulating 
tissue.  All  the  latter  was  removed  by  the  sharp  spoon.  The  hemorrhage  during  the 
operation  was  trifling,  no  ligatures  were  needed,  the  slight  hemorrhage  from  two  of  the 
intercostal  arteries  being  stopped  by  torsion. 

As  the  upper  posterior  end  of  the  woimd  showed  a  tendency  to  form  a  pocket  in  the 
loose  connective  tissue  below  or  anterior  to  the  latissimus  dorsi  muscle,  a  buttonhole 
opening  was  made  through  the  latter  for  a  drainage-tube,  near  the  angle  of  the  scapula. 
The  wound  and  the  cavity  were  then  thoroughly  irrigated  with  carbolic  acid  solution,  the 
walls  dusted  with  iodoform,  one  large  drainage-tube  inserted  into  the  cavity  and  another 
along  the  entire  extent  of  the  wound  from  the  scapula  to  the  anterior  end  of  the  old  fistu- 
lous track,  the  wound  united  with  disinfected  silk,  and  covered  externally  by  a  layer  of 
iodoform,  over  which  a  voluminous  Lister  dressing  was  applied.  The  carbolic  spray  was 
used  during  the  operation,  which  lasted  about  an  hour. 

January  27th,  7  p.  m.:  Pulse,  136;  temperature,  99.8°  F.  The  patient  has  vomited  a 
little,  but  is  warm,  and,  with  the  exception  of  the  high  pulse,  presents  no  evidence  of  shock. 

January  28th,  a.  m.:  Pulse,  114;  temperature,  100.6°  F.  Has  slept  off  and  on,  an 
hour  at  a  time,  from  the  use  of  hypodermic  injections  of  morphin.     Complains  of  pam  in 
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the  side.  7  p.m.:  Pulse,  124;  temperature,  100°  F.  Complains  of  pain.  Has  taken 
champagne  and  a  little  milk  and  lime-water. 

January  29th,  A.  M.:  Pulse,  134;  temperature,  101°  F.  Has  slept  for  an  hour  at  a 
time  during  the  night.  Complains  of  thirst  and  headache.  Dressed  the  wound,  which 
showed  slight  suppuration,  and  washed  it  out  with  thymol  .solution.  7  p.  m.:  Pulse,  148; 
temperature,  102.5°  F.  Ordered  5  grains  of  quinin  every  four  hours;  subcutaneous  in- 
jection of  14  grain  of  morphin  when  the  pain  is  severe,  and  potassium  bromid  and  chloral 
at  bedtime,  the  latter  to  be  repeated  if  she  wakes  during  the  night. 

January  SOth,  a.  m.:  Pulse,  130;  temperature,  101.2°  F.  She  has  slept  well  during 
the  night,  is  somewhat  nervous  and  feels  feverish,  but  her  general  expression  is  good. 
p.  M.:   Pulse,  142;  temperature,  102.6°  F. 

January  Usi,  A.  M.:  Pulse,  124;  temperature,  101.5°  F.  p.m.:  Pulse,  130;  tempera- 
ture, 102°  F. 

February  1st,  A.  ii.:  Pulse,  108;  temperature,  100°  F.  p.m.:  Pulse,  106;  temperature, 
100.2°  F. 

February  2d,  A.M.:  Pulse,  120;  temperature,  98.5°  F.  p.m.:  Pulse,  130;  tempera- 
ture, 100.2°  F. 

February  Sd,  a.  m.:  Pulse,  106;  temperature,  99.5°  F.  p.  m.:  Temperature,  101.2°  F. 
Wound  dressed  and  stitches  removed;  discharge  moderate.  Patient  sleeps  better  and 
has  some  appetite. 

February  Ifth,  A.  u.:  Pulse,  118;  temperature,  99.7°  F.  p.m.:  Pulse,  120;  tempera- 
ture, 101.7°  F. 

February  .5th,  a.m.:  Pulse,  128;  temperature,  99°  F.  p.m.:  Pulse,  112;  tempera- 
ture, 99.5°  F. 

February  6th,  a.m.:  Pulse,  114;  temperature,  99°  F.  p.m.:  Pulse,  120;  tempera- 
ture, 100.6°  F. 

February  7th,  A.M.:  Pulse,  110;  temperature,  99.2°  F.  p.m.:  Pulse,  108;  tempera- 
ture, 100°  F. 

February  8th,  a.m.:  Pulse,  104;  temperature,  98°  F.  p.m.:  Pulse,  103;  tempera- 
ture, 99°  F. 

February  9th,  A.M.:  Pulse,  120;  temperature,  99.2°  F.  p.m.:  Pulse,  118;  tempera- 
ture, 98°  F. 

February  10th,  A.M.:  Pulse,  112;  temperature,  99.8°  F.  p.m.:  Pulse,  122;  tempera- 
ture, 100.6°  F.     Outer  drainage-tube  removed;   very  little  discharge. 

February  11th,  a.  m.:  Pulse,  120;  temperature,  98.5°  F.  p.  M.:  Pulse,  108;  tempera- 
ture, 99.8°  F. 

February  12th,  A.M.:  Pulse,  110;  temperature,  98°  F.  p.m.:  Pulse,  124;  tempera- 
ture, 99.6°  F. 

February  ISth,  A.M.:  Pulse,  120;  temperature,  99.8°  F.  p.m.:  Pulse,  126;  tempera- 
ture, 101.2°  F. 

February  lUh,  a.m.:  Pulse,  120;  temperature,  100.7°  F.  p.m.:  Pulse,  128;  tem- 
perature, 101.1°  F.  The  rise  in  temperature  was  accompanied  by  pain  in  the  region  of  the 
wound  and  headache.  She  did  not  sleep  well  during  the  night,  and  complains  today  of 
considerable  pain  in  the  side.  On  the  removal  of  the  dressing  a  fluctuating  swelling  was 
sound  just  above  the  center  of  the  united  wound.  As  the  contained  pus  could  not  be 
pressed  out  through  the  drainage-tube  in  the  old  empyema  cavity,  a  small  incision  was 
made,  through  which  about  an  ounce  of  somewhat  fetid  pus  was  evacuated.  A  small 
drainage-tube  was  now  inserted,  and  the  cavity  washed  out  with  a  2.5  per  cent,  solution  of 
carbolic  acid. 

February  1.5th,  a.m.:  Pulse,  114;  temperature,  98.2°  F.  Patient  has  slept  well 
during  the  night,  and  the  fever  and  pain  have  subsided. 

February  21st:  Very  little  discharge;  removed  the  small  external  drainage-tube,  and 
shortened  the  internal  drainage-tube  an  inch. 
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March  oih:  Discharge  scanty;  removed  internal  drainage-tube,  and  replaced  it  by 
sticks  of  iodoform  and  gum  arable,  equal  parts. 

March  21st:  Patient  had  headache  and  rise  of  temperature  last  night.  No  pain  in  the 
side.  The  wound  is  superficial  and  granulating.  There  is  nothing  to  be  found  in  the 
thorax  to  account  for  the  transient  rise  in  temperature. 

March  22d:  The  patient  was  discharged  from  the  hospital  cured. 

August  8th:  The  patient  came  to  my  office.  Her  condition  was  then  as  follows: 
The  right  shoulder  was  1  inch  lower  than  the  left.  The  right  cla\-icle,  }4  inch  lower  than 
the  left.  The  right  angulus  scapulae,  %  inch  lower  than  the  left.  The  arms  being  in  a 
corresponding  position,  the  distances  from  the  spines  of  the  vertebrae  to  the  medial  margin 
of  the  right  scapula  were,  in  the  upper  half  2,  and  in  the  lower  half  IJ/^,  inches;  to  medial 
margin  of  the  left  scapula,  3  inches.  \N'hen  the  elbows  were  pressed  against  the  crest  of 
the  ilium  the  left  arm  was  at  all  points  in  contact  with  the  lateral  wall  of  the  thorax,  but 
between  the  right  arm  and  the  lateral  wall  of  the  thorax  there  was  a  space  of  ^  inch  in 
the  center  and  }^  inch  at  the  axilla  and  above  the  crest  of  the  ilium.     The  lower  margin 


Fig.  34. — Appearance  after  recovery. 

of  the  right  pectoralis  major  had  a  horizontal  portion  1}4  inches  in  extent;  the  left  had 
none,  or  only  about  }4  inch.  About  the  nipple  the  circumference  of  the  left  thorax  was 
13}4  inches;  of  the  right,  10^  inches,  measurements  being  made  below  the  angle  of  the 
scapula.  At  the  axilla  the  circumference  of  the  left  thorax  was  13%  inches;  of  the  right, 
115^.  In  the  region  of  the  eleventh  dorsal  vertebra  the  circumference  of  the  left  thorax 
was  12J^  inches;  of  the  right,  10  inches.  The  anterior  surface  of  the  sternum  was  turned 
to  the  right.  The  deepest  sinking  in  of  the  right  pleural  cavity  was  at  a  point  just  above 
the  nipple,  corresponding  to  the  fourth  rib,  where  the  anteroposterior  diameter  was  3^ 
inches;  at  the  corresponding  point  on  the  left  side  the  diameter  was  5  inches.  Immedi- 
ately below  the  clavicle  the  anteroposterior  diameter  on  the  right  side  was  3  inches;  on 
the  left,  3^  inches. 

On  the  right  anterior  side  there  was  clear  percussion  to  the  fourth  rib;    below  this 

point,  dull;   in  the  axillary  region  clear  percussion  to  the  fifth  rib;  below  this  point,  dull. 

On  the  posterior  side  percussion  in  the  supraspinatous,  infraspinatous,  and  interscapular 

regions  was  clear;   in  the  infrascapular  region,  dull.     There  was  vesicular  respiration  on 

21 
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the  anterior  side  in  the  place  of  the  clear  percussion,  and  on  the  posterior  side,  except  in 
the  interscapular  region,  where  the  respiration  had  a  hollow,  bronchial  character. 

On  the  left  side  there  was  clear  percussion  down  to  the  third  rib,  where  the  heart  dull- 
ness commenced,  extending  from  the  left  border  of  the  sternum  to  the  region  of  the  nipple, 
where,  between  the  fourth  and  fifth  ribs,  the  apex-beat  was  perceptible.  The  heart  and 
left  lung  were  perfectly  normal. 

The  scar  shown  in  Fig.  34  was  4  inches  long,  extending  from  2  inches  below  the  right 
nipple,  at  about  the  sixth  rib,  upward  and  backward  to  the  anterior  border  of  the  latissimus 
dorsi.  Two  inches  behind  and  above  the  upper  end  of  the  scar  was  the  cicatrix  of  the 
buttonhole  opening  for  the  drainage-tube. 

In  the  dorsal  region  there  was  a  slight  curvature  of  the  spine,  the  concavity  to  the 
right,  the  center  of  the  concavity  being  at  the  eighth  or  ninth  dorsal  vertebra. 

The  patient  has  had  monthly  attacks  of  migraine,  but  neither  pain  in  the  chest  nor 
cough. 

The  ends  of  the  resected  fourth,  fifth,  and  sixth  ribs  could  be  plainly  felt,  but  between 
them  the  wall  of  the  thorax  was  so  resistant  that  it  was  evident  that  formation  of  osseous 
tissue  had  taken  place. 

The  patient's  general  condition  was  good.  Her  appetite  was  better  than  when  the 
fistula  was  open,  and  she  was  not  anemic. 

From  the  beginning  the  empyema  in  this  case  was  undoubtedly  a 
total  one;  that  is,  it  involved  the  entire  pleural  cavity,  as  was  shown  by 
the  very  considerable  uniform  diminution  in  size  of  the  whole  right 
thoracic  cavity,  which  amounted  to  2  and  2^^  inches  in  the  circum- 
ference, and  from  %  inch  to  13^^  inches  in  the  anteroposterior  diameter, 
of  the  thorax.  As  far  as  the  extent  of  the  empyema  was  concerned,  this 
was  one  of  the  grave  cases,  and  it  is  not  surprising  that  even,  as  in  this 
case,  in  a  child  less  than  fourteen  years  of  age,  the  flexibility  of  the  tho- 
racic wall  should  not  be  sufficient  to  permit  the  sinking  in  necessary  to 
bring  it  in  contact  with  an  almost  entirely  compressed  lung.  It  is 
probable,  however,  that  at  the  age  of  this  patient,  if  the  empyema  had 
been  properly  treated  from  the  beginning  by  timely  incision  and  drain- 
age, the  lung,  freed  from  the  constant  pressure  of  the  large  quantity  of 
fluid  contained  in  the  cavity,  might  have  been  able  to  expand  before  the 
covering  layer  of  connective  tissue  had  become  too  thick  and  firm,  so  as 
to  meet  the  wall  of  the  thorax,  and  consequently  a  permanent  cure  might 
have  been  effected  earlier,  and  a  larger  amount  of  lung  tissue  made 
available  for  future  use.  This  is  the  more  probable  as  in  none  of  Est- 
lander's  cases  was  the  thoracoplastic  operation  necessary  in  patients 
under  twenty-one  years  of  age,  and  it  is  certain  that  only  in  a  child 
could  so  remarkable  a  diminution  in  the  size  of  the  thoracic  cavity  as 
was  seen  in  this  case  have  been  possible. 

In  my  case  the  effect  of  the  operation,  namely,  the  closure  of  the 
cavity  and  fistula,  was  very  prompt,  taking  place  in  fifty-four  days  after 
the  operation,  or  in  twenty-two  days  less  than  Homen's  average.  This 
was  to  be  expected,  as  Estlander's  patients  were  older. 

The  immediate  result  of  the  operation  was  plainly  to  be  seen  in  the 
remarkable  sinking  in  of  the  thoracic  wall  in  the  region  of  the  nipple, 
that  is,  over  the  fourth  rib,  where  the  anteroposterior  diameter  was 
lessened  an  inch  and  a  half. 
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The  idea  of  resecting  pieces  of  the  ribs  in  empyema  is  not  a  new  one, 
as  more  than  twenty  years  ago  Roser  advised  the  excision  of  a  piece  of  a 
rib  3  to  6  cm.  long,  in  order  to  get  access  to  an  empyema  cavity  and  to 
avoid  trouble  in  keeping  the  fistula  open.  For  this  purpose  excision  of 
the  ribs  has  been  in  general  use  in  surgery  for  a  number  of  years,  and  is 
practised  everywhere.  Homen  states  that  an  American  surgeon  named 
Walter,*  in  1857,  resected  an  inch  of  the  eighth  rib  in  a  case  of  intractable 
fistulous  empyema  because  he  thought  that  caries  of  the  rib  might  possi- 
bly be  the  cause  of  the  suppuration.  As  no  improvement  took  place, 
two  months  later  he  resected  two  inches  each  of  the  eighth  and  ninth 
ribs  for  the  same  purpose.     The  fistula  closed  up  a  year  afterward. 

It  is  thus  evident  that  Walter  had  made  a  thoracoplastic  operation, 
but  without  being  exactly  aware  of  the  idea  of  the  procedure.  Simon, 
in  1869,  was  aware  of  the  fact  that  after  resection  of  a  rib  for  empyema 
the  cut  ends  of  the  bone  soon  approached  each  other,  and  he  laid  stress 
upon  the  fact  as  a  means  of  diminishing  the  size  of  the  empyema  cavity. 

Heineke,  in  1872,  proposed  to  remove  a  piece  of  the  rib  covering  the 
fistula  7  cm.  in  length  for  the  same  purpose. 

To  Estlander  belongs  the  undisputed  merit  of  having  systematized 
the  operation,  extended  it  to  the  resection  of  as  large  a  number  of  ribs 
as  the  size  of  the  cavity  may  require,  and  reported  a  series  of  eight  opera- 
tions,f  in  fact,  Estlander  has  proved  not  only  the  practicability  of  the 
method,  but  also  its  great  value.  In  reality  the  operation  is  Estlander's, 
and  it,  therefore,  seems  proper  to  accept  the  name  thoracoplastic  given 
it  by  him. 

Indications  for  the  Operation. — As  already  stated,  the  thoracoplastic 
operation  will  have  to  be  resorted  to  in  cases  of  intractable  empyema 
cavities  that  have  resisted  all  other  treatment.  But  the  question  arises : 
^\Tien  in  the  course  of  such  an  empyema  is  it  time  for  the  operation? 
Naturally,  it  is  impossible  to  fix  a  stated  time  that  mil  apply  to  all  cases 
and  ages,  but  Estlander  strongly  advocates  that  the  operation  shall  not 
be  made  early,  as  he  considers  it  a  conditio  sine  qua  non  for  a  beneficial 
result  of  the  operation  that  both  the  pulmonary  and  costal  pleurae  shall 
have  been  transformed  into  a  thick  layer  of  firm  connective  tissue,  with 
its  great  inherent  retractive  power.  Homen  gives,  as  an  approximate 
rule,  that  when  the  fistula  has  existed  four  or  five  months  without  any 
diminution  of  the  cavity,  the  operation  should  be  resorted  to.  As  the 
disease  has  probably  existed  for  two  or  three  months  before  the  fistula, 
the  time  for  the  thoracoplastic  will  be  six  to  eight  months  after  the 
beginning  of  the  disease. 

The  fact  that  the  cavity  is  not  diminishing  in  size  should  be  ascer- 
tained by  careful  watching  of  the  patient;  when  the  successive  injections 
into  the  cavity  show  the  quantity  of  the  injected  fluid  to  be  the  same,  and 
when,  on  probing  the  cavity  wdth  uterine  sound  or  metaUic  catheter,5its 
dimensions  are  found  to  remain  materially  the  same. 

It  is  a  question,  however,  if  it  would  not  be  appropriate  to  operate 
somewhat  earlier,  as  Homen  has  stated  that  the  earlier  the  empyema 

*  Brit.  Med.  Jour.,  1860,  vol.  i,  p.  48. 

t  Revue  Mensuelle  de  Medecine  et  de  Chirurgie,  1879,  vol.  iii,  p.  1885. 
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operation  is  performed,  the  more  quickly  will  the  fistula  heal  up  in 
favorable  cases,  and  it  is  evident  that  the  thoracoplastic  operation  is 
liable  to  be  more  effectual  when  the  layer  of  connective  tissue  covering 
the  lung  and  the  wall  of  the  thorax  is  of  moderate  thickness,  instead  of 
being  firm,  hard,  thick,  and  unyielding  in  any  direction.  Furthermore, 
one  of  Estlander's  main  arguments  for  delaying  the  operation  until  the 
pleura  has  been  transformed  into  a  thick  connective-tissue  membrane  is 
this:  That  the  pleura  has  lost  its  character  of  serous  membrane,  and 
thus  the  danger  of  opening  into  a  pleural  cavity  is  obviated. 

His  reasoning  here  is  not  quite  correct,  because  at  no  period  of  an 
empyema  is  there  any  danger  from  opening  the  pleural  cavity  under 
antiseptic  precautions  in  adults,  and,  besides,  if  the  empyema  cavity  be 
local,  that  is,  only  a  part  of  the  whole  pleural  cavity,  there  is  no  likelihood 
of  opening  or  cutting  into  healthy  parts  of  the  pleural  cavity  during  the 
operation,  as  the  adhesions  necessarily  surrounding  the  empyema  cavity 
will  probably  always  be  extensive  enough  to  prevent  such  an  accident, 
and  in  most  cases  no  serous  or  healthy  parts  of  the  pleural  cavity  will  be 
found  at  all. 

As  contraindications,  advanced  tuberculosis  of  the  lung,  albuminuria, 
and  extreme  debilitation  of  the  patient  naturally  present  themselves. 
Of  the  first  two  named,  the  albuminuria  from  amyloid  kidney  is  probably 
the  most  important,  as  such  patients  are  liable  to  succumb  to  the  shock 
of  even  a  not  very  serious  or  prolonged  operation.  As  to  the  third  con- 
traindication, the  debilitation  of  the  patient,  Estlander  has  shown  that 
in  patients  emaciated  almost  to  a  skeleton,  and  so  weak  that  they  could 
take  only  a  few  steps,  and  in  one  in  which  the  patient  was  so  weak  that 
he  could  hardly  turn  himself  in  bed,  the  operation  has  caused  very  slight 
transitory  derangements  in  the  patient's  condition,  and  that  the  slight 
fever  and  pain  following  the  operation  have  disappeared  in  a  few  days, 
to  be  followed  by  a  remarkable,  almost  constant,  improvement.  It  is 
thereby  shown  that  the  operation  is  by  no  means  an  exhausting  one,  but 
may  be  resorted  to  in  cases  where  the  patients  are  extremely  debilitated. 

Operation. — In  deciding  upon  the  plan  of  operation  in  each  special 
case,  the  first  consideration  is  naturally  the  shape  and  size  of  the  cavity, 
and  the  plan  will  be  essentially  different  when  the  cavity  has  its  greatest 
length  from  above  downward  in  a  perpendicular  direction,  and  when  its 
direction  is  transverse  from  before  backward.  A  longitudinal  cavity 
covered  by  five,  six,  or  seven  ribs,  and  not  extending  from  the  sternum 
to  the  vertebral  column,  but  occupying  only  part  of  the  thoracic  cavity, 
will  usually  have  the  greatest  depth  in  the  axillary  and  infra-axillary 
regions,  and  will  require  the  resection  of  small  pieces,  that  is,  from  2  to 
6  cm.,  of  a  large  number  of  ribs.  In  one  of  Estlander's  cases,  in  two 
successive  operations,  2  to  6  cm.  were  resected  of  not  less  than  nine  ribs 
— from  the  third  to  the  eleventh  inclusive. 

The  first  and  second  ribs  are,  as  a  matter  of  course,  so  inaccessible 
and,  also,  so  near  the  large  vessels,  that  they  are  out  of  the  question  for 
resection.  The  twelfth  rib  is  too  short  and  too  movable  ever  to  require 
the  operation. 

A  transverse  cavity  requires  the  resection  of  a  larger  piece  of  one  or 
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a  few  ribs.  As  to  the  length  of  these  pieces,  Homen,  from  a  rather  theo- 
retic point  of  view,  by  mathematic  deductions,  gives  the  rule  that  there 
should  be  resected  of  each  rib  a  piece  the  length  of  which  is  equivalent  to 
the  greatest  distance  between  the  inner  surface  of  this  rib  and  the  pul- 
monary surface  of  the  cavity.  Consequently,  of  several  ribs  covering 
the  cavity  the  largest  piece  will  have  to  be  resected  from  the  rib  ex- 
tending over  the  middle  of  the  cavity.  In  the  main  these  theoretic 
deductions  will  be  found  practically  applicable. 

The  most  important  muscles  interfered  with  are  the  pectoralis 
major  and  the  serratus  anticus  major.  When  the  resection  is  made 
strictly  subperiosteally,  there  will  be  the  same  rehabitation  of  functions 
of  these  muscles  as  in  the  subperiosteal  excisions  of  joints,  a  more  or  less 
extensive  formation  of  new  bone  always  taking  place  in  the  periosteal  sac 
of  the  excised  ribs. 

The  incision  varies  according  to  the  number  of  ribs  to  be  resected. 
For  the  excision  of  long  pieces  of  two  or  three  ribs  one  single  incision 
parallel  to  and  either  between  the  two,  or  along  the  middle  rib  of  the 
three,  will  give  sufficient  space  for  the  removal  of  the  pieces,  especially 
when,  by  sinking  in  of  the  thorax,  the  ribs  are  in  more  or  less  close  ap- 
proximation to  one  another. 

For  the  excision  of  small  pieces  of  a  large  number  of  ribs  it  is  best  to 
make  several  incisions  parallel  to  and  above  each  other  in  the  intercostal 
spaces,  each  incision  permitting  the  excision  of  two  ribs.  Estlander 
attempted  in  such  cases  to  make  one  vertical  incision  for  the  resection  of 
several  ribs,  but  found  it  inconvenient,  as  he  was  obliged  to  make  several 
secondary  incisions  at  right  angles  to  the  first,  and  so  made  an  irregular 
wound,  requiring  several  drainage-tubes,  and  which  was  slow  and  some- 
what difficult  to  heal. 

Through  the  incision  in  the  skin  the  periosteum  is  divided  along  the 
external  surface  of  the  rib  and  stripped  from  the  latter  by  a  common 
gouge.  This  is  usually  accomplished  without  difficulty.  Occasionally 
it  is  rendered  more  difficult  when,  by  sinking  in  of  the  thorax,  the  ribs 
are  pressed  together,  and  sometimes  even  overlap.  To  perform  the 
operation  in  such  cases  it  would  be  necessary  to  commence  with  the 
most  superficial  rib,  of  course. 

As  a  matter  of  course,  the  ribs  should  not  be  denuded  of  periosteum 
beyond  the  location  of  the  piece  to  be  excised,  with  the  view,  as  Homen 
states,  of  avoiding  necrosis  of  part  of  the  resected  rib.  Fear  of  such  a 
necrosis  would  be  unnecessary  if  all  excision  wounds  healed  by  first  in- 
tention. But  this  will,  as  a  rule,  not  take  place,  because  the  wound  is 
in  connection  with  an  already  suppurating  cavity,  from  the  walls  of 
which,  by  the  most  careful  scraping  out,  all  the  inflammation-produc- 
ing germs  cannot  be  removed. 

The  hemorrhage  is  always  insignificant;  Estlander  has  never  been 
obliged  to  make  a  single  ligation. 

If  the  cavity  is  small  and  the  walls  sufficiently  firm,  it  may  be  well  to 
remove  the  soft  suppurating  layer  of  granulations  with  the  sharp  spoon, 
providing  the  cavity  is  so  situated  that  no  important  organs  are  thereby 
endangered,  for  the  following  reason:   If  the  thoracoplastic  operation  is 
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sufficient  to  produce  perfect  approximation  of  the  walls  of  the  cavity, 
the  scraping  out  might  make  closure  by  first  intention  possible. 

A  counteropening  from  the  cavity  to  the  posterior  wall  of  the  thorax 
at  the  latissimus  dorsi  muscle  is  desirable,  if  not  necessary,  if  the  cavity 
is  of  considerable  size. 

The  external  wound  should,  of  course,  be  united,  drained,  and 
dressed  antiseptically. 

The  after-treatment  lasted  generally  about  ten  weeks  in  the  cases  in 
which  recovery  took  place.  The  fever  following  the  operation  was 
always  moderate.  The  rather  constant  and  more  or  less  violent  pain 
in  the  operation  wound  was  remarkable.  It  usually  lasted  only  for  a 
few  days,  and  was  easily  overcome  by  morphin. 

The  wound  should  be  dressed  every  two  to  four  days,  according  to 
the  amount  of  discharge,  accompanied  by  washing  out  with  antiseptic 
fluids  through  the  drainage-tubes.  How  far  the  theoretic  rational  ad- 
vice of  Homen  to  assist  the  sinking  in  of  the  thoracic  wall  operated  upon, 
by  local  pressure  upon  it,  is  practicable,  cannot  yet  be  stated.  In  my 
case  it  was  impossible  to  resort  to  this  measure  because  of  the  pain  in  the 
side,  which  did  not  permit  me  to  apply  the  common  dressings  even  as 
firmly  as  I  wished,  but  obliged  me  to  apply  the  roller-bandages  as  loosely 
as  possible  and  still  hold  the  dressings  in  place. 

An  important  question  during  the  after-treatment  is  to  determine  the 
progress  of  the  diminution  of  the  cavity,  by  means  of  the  quantity  of 
fluid  injected  and  the  probe.  When  it  is  found  that  a  cavity  comes  to  a 
standstill,  a  second  or  even  a  third  operation  may  have  to  be  resorted  to. 
The  time  between  the  two  operations  in  the  same  case  has  varied  from 
six  weeks  to  five  months. 

The  thoracoplastic  operation  should  undoubtedly  be  accepted  as  a 
valuable,  if  not  a  necessary,  final  step  in  the  treatment  of  empyema,  a 
general  view  of  which  would  be  nearly  as  follows:  As  soon  as  the  diag- 
nosis of  an  empyema  is  thoroughly  established,  aspiration  should  be  first 
resorted  to  if  the  pus  in  the  pleural  cavity  is  not  fetid.  If,  after  re- 
peated aspirations,  the  fever  does  not  decrease  nor  the  lung  expand,  and 
the  cavity  refills  rapidly,  the  empyema  operation  by  incision  in  loco 
selecto,  and  counteropening  in  the  lowest  part  of  the  cavity,  with  resec- 
tion of  a  piece  of  rib,  if  necessary,  and  thorough  drainage  and  washing 
out,  is  in  order.  This  operation  should  be  performed  as  early  in  the 
disease  as  possible,  as  the  statistics  have  shown  that  the  earlier  it  is 
performed  the  better  are  the  chances  for  recovery. 

Finally,  if  this  operation  does  not  procure  complete  recovery,  that  is, 
complete  closure  of  the  cavity  within  about  six  months,  the  thoraco- 
plastic operation  should  be  performed,  and,  if  necessary,  be  repeated 
until  perfect  recovery  is  obtained. 

Estlander  has  established  beyond  doubt  that  some  lives  otherwise 
lost  may  be  saved  by  this  operation,  and  I  am  glad  to  do  honor  to  the 
memory  of  a  man  with  whom  I  have  been  in  friendly  relations  in  former 
years,  and  whose  premature  death  is  a  deplorable  loss  to  science,  by 
bringing  his  operation  before  the  notice  of  the  profession  of  this  country. 


REPORT  OF  A  CASE  OF  PENETRATING   WOUND 

OF  THE  ABDOMEN  AND  SMALL 

INTESTINE  * 


The  case  to  which  I  desire  to  call  your  attention  today  has  a  certain 
practical  importance,  mainly  because  it  belongs  to  the  class  of  trau- 
matic and  consequently  acute  injuries,  which  any  of  you  may  occa- 
sionally meet  with  in  your  future  practice,  and  in  which  prompt  action 
will  be  required  of  you — action  so  prompt  as  not  to  admit  of  the  delay 
which  the  obtaining  of  skilled  assistance  would  cause,  and  an  action  on 
the  promptness  of  which  the  patient's  life  depends. 

The  history  of  the  patient  whom  I  now  present  to  you  is  as  follows:  Pascale  CopelH, 
an  Italian  who  has  been  only  a  short  time  in  this  country,  forty  years  of  age,  a  shoemaker, 
was  admitted  to  the  Cook  County  Hospital  at  4  p.  m.  November  14, 1881.  An  hour  before 
admission,  while  engaged  in  a  dispute  over  cards,  he  was  stabbed  with  a  stiletto  in  the  left 
side  of  the  abdomen,  causing  the  protrusion  of  a  mass  of  the  small  intestines  from  8  to  10 
feet  in  length.  The  weapon  also  passed  obliquely  through  the  intestine,  inflicting  an 
incised  transverse  wound  about  an  inch  in  length.  He  became  unconscious  after  receiving 
the  injury,  and  was  brought  immediately  to  the  hospital  and  placed  under  my  care.  WTien 
I  was  called  to  see  the  patient  I  had  just  finished  an  autopsy  lecture  in  the  dead-house,  and 
consequently,  as  I  did  not  wish  to  operate  upon  or  even  to  handle  the  prolapsed  intestines, 
I  requested  the  house  surgeon.  Dr.  B.  C.  Meacher,  to  perform  the  operation. 

On  examination,  an  incision  through  the  abdominal  wall  was  discovered,  just  in  front 
of  the  left  anterior-superior  spine  of  the  ilium.  Eight  to  10  feet  of  the  small  intestine 
which  had  prolapsed  from  the  abdominal  cavity  were  wrapped  up  in  some  old  garments, 
after  the  removal  of  which,  and  some  blood,  partly  fluid  and  partly  clotted,  a  transverse 
incision,  an  inch  in  length,  passing  through  the  peritoneal  and  muscular  coats  of  the  in- 
testine, was  found  on  the  convex  side  of  one  of  the  loops.  In  the  central  part  of  the  in- 
cision the  mucous  membrane  protruded  like  a  hernia,  and  constant  bleeding  took  place 
from  severed  vessels  in  the  submucous  tissue  of  the  intestine.  No  fecal  matter  or  air 
escaped  through  the  incision,  probably  because  the  mucous  membrane  was  not  entirely 
perforated. 

Dr.  Meacher  now  proceeded  to  unite  the  wound  in  the  intestine  in  the  following 
manner:  A  slightly  curved  needle,  armed  with  medium-sized  catgut,  was  introduced  on 
one  side,  and  J^  inch  from  the  edge  of  the  incision  passed  through  the  peritoneal  and  mus- 
cular coats  in  the  submucous  tissue,  down  toward  the  wound  for  about  J^  inch,  and  then 
brought  out  yi  inch  from  the  edge  of  the  wound;  reintroduced  \i  inch  from  the  opposite 
edge  of  the  wound,  passed  through  the  wall  of  the  intestine  in  the  manner  described  above 
for  M  inch,  and  finally  again  brought  through  the  surface.  Six  such  sutures,  distant  about 
three  lines  from  each  other,  were  found  to  be  sufficient  for  the  perfect  closure  of  the  wound 
in  the  intestine.     WTien  these  sutures  were  tied,  the  hemorrhage  from  the  intestine  ceased, 

*  Clinical  lecture  delivered  at  Cook  County  Hospital.  Chic.  Med.  Review,  1882,  vol.  v, 
p.  11. 
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and  a  perfect  juxtaposition  of  the  peritoneal  surface  surrounding  the  wound  was  effected 
to  the  extent  of  about  H  inch.  The  mass  of  prolapsed  intestines  and  the  anterior  wall  of 
the  abdomen  were  now  carefully  cleansed  by  irrigation  with  a  2.5  per  cent,  solution  of 
carbolic  acid.  Numerous  small  adherent  clots  of  blood  were  removed  by  disinfected 
sponges  and  a  dressing  forceps,  and  the  prolapsed  intestines  replaced  through  the  opening 
in  the  abdominal  wall,  not  without  diflBculty,  as  there  was  considerable  hemorrhage  from 
the  abdominal  wound. 

As  the  opening  in  the  skin  was  not  large  enough  to  allow  of  thorough  examination  of  the 
deep  parts  of  the  wound,  the  wound  through  the  integument  was  dilated  about  an  inch 
upward  and  downward,  after  which  it  was  seen  that  the  opening  through  the  muscles  and 
peritoneum  was  larger  than  the  original  opening  in  the  skin.  Two  bleeding  vessels  in  the 
bottom  of  the  wound  were  caught  up  and  ligated,  and  thereafter  the  blood  which  had  en- 
tered the  abdominal  cavity  was  removed.  The  latter  procedure  was  effected  by  means  of 
small  disinfected  sponges  on  sponge-holders,  which  were  introduced  upward  and  down- 
ward over  the  whole  region  of  the  abdomen,  and  which  brought  out  a  moderate  quantity, 
perhaps  two  ounces,  of  blood,  partly  fluid  and  partly  clotted.  Having  thus  thoroughly 
cleansed  the  peritoneal  cavity,  the  wound  in  the  abdominal  wall  was  united  by  deep  and 
superficial  sutures,  a  drainage-tube  inserted  in  the  wound  of  the  abdominal  wall  only,  not 
extending  through  the  peritoneal  wound.  Antiseptic  dressings  were  applied  and  re- 
tained in  position  by  a  cincture  around  the  abdomen  and  a  spica  bandage. 

After  the  operation  the  patient's  pulse  was  102;  temperature,  97°  F.  The  patient 
showed  no  evidences  of  shock  when  he  awoke  from  the  narcosis.  He  was  ordered  on  ab- 
solute diet — that  is,  he  was  not  allowed  to  eat  or  drink  anything.  For  thirst  or  dryness  he 
was  allowed  to  keep  small  pieces  of  ice  in  the  mouth. 

November  loth.  A.,  u.:  Pulse,  126:  temperature,  99°  F.  Tincture  of  opium,  given  with 
the  ice,  was  vomited  up  twice  and  was  subsequently  given  per  rectum.  He  rested  well 
during  the  night  and  complained  of  no  pain,     p.m.:   Pulse,  108;  temperature,  98°  F. 

November  16th,  a.  m.:  Pulse,  90;  temperature,  99.2°  F.  The  patient  slept  well  and 
has  had  no  recurrence  of  the  vomiting.  He  has  a  little  tympanites  of  the  abdomen,  but 
no  diffused  pain,  and  a  feeling  of  soreness  only  around  the  wound,  p.m.:  Pulse,  90;  tem- 
perature, 99.4°  F. 

November  17th,  a.  m.  :  Pulse,  90;  temperature,  99.2°  F.  Has  slept  well,  and  complains 
of  slight  pain  in  the  region  of  the  wound.  Is  getting  hungry,  p.m.:  Pulse,  90;  tempera- 
ture, 99°  F. 

November  18th,  A.  u.:  Pulse,  84;  temperature,  99.2°  F.  p.m.:  Pulse,  90;  tempera- 
ture, 99.6°  F.     Milk  and  wine  were  administered  per  rectum. 

November  19th,  a.m.:  Pulse,  84;  temperature,  98.4°  F.  The  pain  in  the  abdomen 
subsided  after  the  passage  of  flatus  through  a  rectal  tube.  The  patient  feels  well,  but 
is  himgry  and  constantly  calling  for  something  to  eat. 

November  20th,  A.  M.:  Pulse,  88;  temperature,  98.4°  F.  The  patient  was  given  some 
oyster  soup  last  night,  and  complains  of  a  little  pain  in  the  left  side,  but  there  is  no  tym- 
panites. 

November  23d:  Pulse,  76;  temperature,  98.4°  F.  The  wound  was  dressed,  and  the 
sutures  and  drainage-tube  removed.  Perfect  union  by  first  intention  was  obtained.  The 
patient  was  still  confined  to  liquid  diet. 

November  26th:  Pulse  and  temperature  normal.  The  bowels  moved  for  the  first  time 
since  the  operation,  without  the  use  of  a  laxative. 

November  27th:  The  patient  is  up,  walking  about  the  wards,  and  feels  well. 

November  30th:   He  is  allowed  solid  food  in  moderate  quantity. 

December  5th:  The  patient  is  walking  alfout  the  whole  day  and  feels  perfectly  well. 

December  8th:   Discharged,  recovered. 
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This  case  illustrates  one  of  the  important  questions  in  modern  sur- 
gery—the treatment  of  wounds  of  the  intestines.  The  treatment  has 
undergone  some  changes  in  the  last  decad,  and  to  these  I  now  desire  to 
call  your  attention.  Prior  to  this  time  the  suture  of  wounds  in  the  in- 
testines was  regarded  as  so  unsafe  a  procedure,  as  regards  the  perfect 
and  reliable  closure  of  the  wound,  that  the  opinions  of  surgeons  as  to  its 
treatment  were  divided.  Even  in  cases  of  smaller  wounds,  longitudinal 
or  transverse,  the  latter  dividing  only  a  portion  of  the  circumference  of 
the  intestine,  the  more  cautious  portion  of  the  surgical  fraternity  ad- 
vised that  the  wound  be  united  with  the  opening  through  the  abdominal 
wall,  so  as  to  be  assured  that  all  fecal  matter  should  be  evacuated 
through  the  wound,  and  that  none  should  penetrate  into  the  peritoneal 
cavity.     By  this  treatment  an  artificial  anus  was  the  inevitable  result. 

The  more  rational,  but  at  the  same  time  more  daring,  party  of  sur- 
geons knew,  from  the  results  from  the  suture  advised  by  Lembert,  that 
it  was  possible  to  unite  intestinal  wounds  by  first  intention,  thus  avoid- 
ing the  necessity  of  an  artificial  anus.  But  in  a  number  of  cases  in 
which  Lembert's  suture  had  been  used  union  by  first  intention  did  not 
take  place,  and  consequently,  after  the  replacing  of  the  intestine,  a 
perforating  peritonitis  set  in  and  frustrated  the  results  of  the  operation. 
Thus  the  matter  stood,  between  an  artificial  anus,  with  its  well-known 
serious  inconveniences,  sufficient  to  make  the  patient's  life  miserable, 
but  saving  his  life,  on  the  one  hand,  and,  on  the  other  hand,  the  dangerous 
method  of  suture,  in  which  non-union  and  consequent  perforating  peri- 
tonitis were  to  be  feared. 

In  this  as  in  many  other  fields  of  surgery,  the  doctrines  of  antiseptic 
surgery — that  is,  aseptic  material  for  operating  and  dressing,  combined, 
of  course,  with  the  more  minutely  developed  technicalities — have  en- 
tirely changed  our  views  on  the  subject.  We  are  now  enabled,  not  only 
in  smaller  longitudinal  and  transverse  wounds,  but  also  in  wounds 
dividing  the  whole  lumen  of  the  intestine,  extending  down  even  into  the 
mesentery,  to  effect,  by  the  careful  appliance  of  sutures,  a  perfect  union 
by  first  intention,  thus  avoiding  the  inconvenience  of  an  artificial  anus. 
Lembert's  principle  of  uniting  the  peritoneal  surfaces  will  always  be  the 
guiding  one.  But  the  acquisition  due  to  modern  surgery  we  owe  to  one 
of  Billroth's  operations  for  extirpation  of  the  stomach,  in  which  it  was 
found  that,  notwithstanding  the  use  of  aseptic  silk  sutures,  minute 
quantities  of  fecal  matter  passed  out  along  a  suture  penetrating  through 
the  layers  of  the  intestine.  The  consequence  of  this  experience  was 
naturally  the  rule  that  sutures  should  be  passed  within  the  coats  of  the 
intestine,  or,  in  other  words,  that  the  sutures  should  be  passed  from  the 
peritoneal  surface  down  into  the  submucous,  and  from  this  out  again 
through  the  peritoneal  surface,  so  as  to  prevent  a  penetrating  wound  of 
the  intestine  from  the  needle.  Any  longitudinal  or  transverse  wound 
of  the  intestine  can  be  united  in  this  manner,  and  if  so  united,  which  de- 
pends to  a  great  extent  upon  the  manual  dexterity  of  the  surgeon,  it  will 
necessarily  unite  by  first  intention  without  any  danger  of  perforating 
peritonitis. 
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The  material  for  sutures,  when  aseptic,  whether  Czerny's  silk  or 
Lister's  catgut,  is  not  very  important,  for  the  following  reasons:  First: 
The  inabsorbable  silk  will  be  encapsulated  and  be  permanently  innocent 
when  not  in  contact  with  the  fecal  matter  of  the  intestines.  Second: 
The  absorbable  catgut,  if  it  remains  unabsorbed  for  two  days  only,  will 
aflFord  suflScient  security  of  union  if  the  intestines  are  kept  quiet,  as  the 
peritoneal  surfaces  require  only  about  thirty-six  hours  for  primary 
agglutination. 

In  the  more  extensive  wounds  of  the  intestine,  in  which  the  whole  of 
its  circumference  is  divided  and  the  wound  penetrates  down  into  the 
mesentery,  the  operative  procedure  is  of  the  same  general  character, 
and  only  a  few  technical  differences  are  necessary  to  secure  the  perfect 
union  of  a  sufficiently  large  area  of  peritoneal  surface.  The  procedure 
I  should  advise  in  such  cases  is  the  following:  Divide  the  mesentery 
perpendicularly,  sufficient  to  permit  of  the  invagination  of  about  Yi 
inch  of  the  intestine.  Unite  the  entire  circular  wound  with  a  sufficient 
number  of  Lembert's  sutures,  either  penetrating  the  intestine  or  not. 
Then  invaginate  the  upper  portion  of  the  intestines  to  the  lower  to  the 
extent  of  about  3^  inch.  Secure  this  invagination  before  taking  this 
last  step  in  the  operation  by  a  sufficient  number  of  non-perforating  su- 
tures. Effect  the  invagination  simultaneously  with  the  knotting  of 
the  sutures,  and  finally  apply  a  similar  number  of  intermediate  super- 
ficial sutures  of  very  fine  silk  or  catgut,  taking  in  as  far  as  possible  only 
the  serous  membrane. 

There  is  one  and  only  one  serious  difficulty  in  the  carrying  out  of  this 
procedure:  namely,  can  we  always  be  certain  which  is  the  upper  or 
afferent,  and  which  the  lower  or  efferent,  section  of  the  intestine?  The 
answer  to  this  question  must  be  that  in  a  number  of  cases  we  cannot  tell. 
Our  knowledge  of  normal  anatomy  must  be  our  only  guide  here.  When- 
ever examination  of  the  prolapsed  intestines,  either  alone  or  combined 
with  palpation,  reveals  some  of  the  well-known  anatomic  landmarks,  as 
the  upper  end  of  the  jejunum,  the  cecum,  or  any  of  the  flexures  of  the 
colon,  or  the  rectum,  we  may  then  be  able  to  distinguish  between  the 
upper  and  lower  end  of  the  intestine.  But  if  we  have  to  deal  with  one 
or  more  ansae  of  the  small  intestine,  and  we  do  not  deem  it  advisable — 
which  I  should  not  feel  inclined  to  do  from  the  present  standpoint  of 
surgery — to  draw  out  through  the  abdominal  wound  a  larger  part,  if  not 
the  whole,  of  the  small  intestine  for  the  purpose  of  ascertaining  the  exact 
location  of  the  wound,  then  we  will  have  to  take  our  choice  between  the 
divided  ends  of  the  intestine  and  make  the  invagination  at  haphazard. 

The  inconvenience  or,  to  go  a  step  farther,  the  danger  from  the  in- 
vagination of  the  efferent  into  the  afferent  end  of  the  cut  intestine  has  a 
purely  mechanical  importance.  It  is  obvious  that  the  invaginated  por- 
tion, when  pointing  against  the  current  of  the  fecal  matter  in  the  in- 
testines, will  form  a  circular  valve  that  will  be  closed,  by  the  force  of  the 
current,  more  or  less  perfectly,  the  amount  of  closure  being  dependent 
partly  upon  the  diameter  of  the  valve  and  partly  upon  the  diameter  of 
the  intestine  operated  upon.     In  other  words,  the  broader  the  valve  and 
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the  smaller  the  intestine,  the  greater  the  danger  of  occlusion,  or  of  some 
impediment  to  the  passage  of  fecal  matter.  Consequently  the  danger  is 
not  very  great  in  such  places  as  the  colon  or  the  ventricle.  In  the  small 
intestine  the  danger  of  occlusion  must  be  guarded  against,  but  as  the 
cases  thus  far  recorded  are  so  few,  it  is  impossible  to  tell  how  great  the 
real  danger  is. 

In  a  case  operated  upon  by  Dr.  Madlung,  of  Bonn,*  in  which,  during 
the  extirpation  of  a  tumor  in  the  mesentery,  the  removal  of  about  10  cm. 
of  the  small  intestine  was  necessary,  and  the  efferent  portion  of  the  in- 
testine was  invaginated  into  the  afferent  for  about  %  inch,  the  narrowing 
of  the  small  intestine  thus  caused  occasioned  paroxysmal  attacks  of 
colicky  pains  and  vomiting  whenever  anything  except  liquid  diet  was 
given.  Even  very  small  quantities  of  crackers  or  finely  minced  meat 
would  cause  these  attacks,  which  were  overcome  without  serious  conse- 
quences by  the  use  of  castor  oil  and  other  laxatives,  but,  nevertheless, 
caused  considerable  alarm  to  the  patient  as  well  as  to  the  operating 
surgeon  for  more  than  a  month  after  the  operation,  and  necessitated  a 
very  slow  and  careful  transit  from  liquid  to  the  ordinary  diet. 

This  case  shows  us  that  we  must  expect  this  disagreeable  intercurrent 
complication  in  the  after-treatment  of  operations  on  the  small  intestine, 
even  if  we  know  the  exact  locality  of  the  portions  of  the  intestine  to  be 
united;  and  in  cases  where  the  efferent  end  of  the  intestine  has  been 
invaginated  into  the  afferent  end  the  liability  is  much  greater.  Cases  in 
which  the  latter  procedure  has  been  effected  and  followed  by  fatal  in- 
testinal obstruction  are  not  yet  on  record,  but  in  my  opinion  the  two 
following  precautions  should  be  observed  in  the  performance  of  the  opera- 
tion: First,  not  to  make  the  invagination  more  extensive  than  is  abso- 
lutely necessary  for  safe  union — say  }/2  inch.  Second,  keep  the  patient  on 
liquid  diet,  if  necessary,  even  for  several  months  after  the  operation. 
This  latter  inconvenience,  even  if  it  has  to  be  kept  up  for  six  months  after 
the  operation,  will  be  amply  repaid  by  the  consequent  avoidance  of  the 
misery  of  an  artificial  anus. 

*  Berlin,  klin.  Wochenschr.,  1881,  vol.  xviii,  p.  75. 


THE  TOTAL  EXTIRPATION  OF  THE  UTERUS 
THROUGH  THE  VAGINA.* 


This  important  operation  is  one  of  the  latest  conquests  of  modern, 
that  is  to  say  antiseptic,  surgery,  and  for  the  right  to  carry  out  this 
operation  into  practical  life  we  are  indebted  to  Czerny,  Schroder, 
Billroth,  and  Mikulicz.  This  is  another  illustration  of  the  old  saying 
that  "there  is  nothing  new  under  the  sun,"  as  total  extirpation  of  the 
uterus  was  not  only  thought  of,  but  performed,  as  far  back  as  100  a.  d., 
by  Soranos,  and  in  the  course  of  the  following  centuries  was  occasionally 
performed  in  cases  where  a  prolapse  of  the  organ  made  the  extirpation 
both  imperatively  indicated  and  reasonably  practicable  in  conformity 
with  the  status  of  surgery  at  that  time.f 

But  it  was  not  until  the  commencement  of  the  present  century,  with 
its  numerous  and  fruitful  impulses  in  the  direction  of  methodic  and 
scientific  progress  in  our  science,  that  any  serious  attention  was  directed 
to  this  subject.  Mikulicz,  in  his  interesting  monograph  on  this  subject, t 
states  that  a  prize  was  offered  by  the  Josef's  Academic  of  Vienna  for  the 
best  essay  on  this  subject,  and  the  prize  was  awarded  in  1814  to  Gutber- 
let,  who  proposed  a  method  of  extirpation  by  abdominal  section  which 
resembled  in  its  main  features  Freund's  method,  and  was  performed 
sporadically  several  times  in  later  years,  and  then  fell  into  disuse,  until 
Freund,  half  a  decad  ago,  by  the  aid  of  the  antiseptic  method,  again 
brought  it  systematically  before  the  profession. 

The  prognosis  of  this  abdominal  operation  in  the  course  of  a  few 
years  was  shown  to  be  so  unfavorable  that  Ahlfeld's  statistics,  founded 

*  Amer.  Jour.  Med.  Sci.,  1882,  vol.  Ixxxiii,  p.  17.  Read  before  the  Chicago  Medical 
Society  November  7,  1881. 

t  The  first  extirpation  of  the  prolapsed  uterus  in  this  century  was  made  by  K.  M. 
Langenbeck,  for  cancer,  in  1813.  The  patient  recovered,  and  the  case  was  for  many  years 
the  occasion  of  unjust  doubt  and  criticism  in  the  literature,  until  finally,  thirty  years  after, 
the  autopsy  showed  that  the  operation  had  been  complete.  It  was  Langenbeck's  descrip- 
tion of  his  operation  that  led  Czerny  to  extirpate  a  non-prolapsed  uterus  through  the 
vagina.  It  is  needless  to  state  that  the  extirpation  of  a  prolapsed  uterus  is  much  easier, 
and  in  reality  an  entirely  different,  operation  from  that  which  we  are  now  considering,  be- 
cause not  only  the  fundus  uteri,  but  also  the  broad  ligaments  and  ovaries,  are  usually  out- 
side of  the  vulva,  and  within  easy  reach  of  the  operator.  Consequently  there  is  no  great 
technical  difficulty  in  the  operation. 

A  recent  case  of  the  extirpation  of  a  prolapsed  uterus  was  reported  in  1880  by  Dr. 
John  C.  Blake  (Boston  Medical  and  Surgical  Journal,  April  14,  1881),  in  which  no  cancer 
was  demonstrated.  His  method  of  operation  is  rather  difficult  to  comprehend,  and  his 
ligature  en  masse  of  the  whole  amount  of  tissue  above  what  he  calls  the  "fundus,"  but 
which  probably  was  the  cervix,  is  so  primitive  a  procedure  that  I  should  deem  it  hardly 
permissible  at  the  present  time.  The  patient  died  twelve  hours  after  the  operation.  The 
cause  of  death  was  unknown,  as  no  autopsy  was  made. 

+  Wien.  med.  Wochenschr.,  1880,  vol.  xxv,  p.  1281. 
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on  not  less  than  66  cases,  showed  a  mortality  of  49,  that  is,  74  per  cent., 
caused  by  the  operation  itself;  4  operations  had  to  be  abandoned,  and 
only  13  patients,  or  about  20  per  cent.,  recovered.  It  was  natural  that 
an  operation  so  dangerous  in  itself,  if  not  entirely  abandoned,  would  at 
least  lead  the  profession  to  consider  very  seriously  the  question  of  the 
attainment  of  the  same  end  by  a  safer  method  of  operation. 

The  total  extirpation  of  the  uterus  through  the  vagina  had  previously 
been  performed  in  isolated  cases.  In  all  probability  the  first  operation 
of  this  kind  was  performed  by  Sauter  in  1822,  from  which  the  patient 
recovered,  notwithstanding  the  opening  of  the  bladder.  Recamier 
operated  in  1829  in  one  case  with  good  results,  and,  after  him,  several 
others,  but  usually  with  fatal  results.  The  operation  was  consequently 
abandoned  until  Czerny  reintroduced  it  with  one  successful  case  in 
1879.*  The  first  successful  case  was  speedily  followed  up  by  Billroth 
and  Mikulicz  in  Vienna,  and  Schroder  in  Berlin.  To  the  latter  we  are 
indebted  for  our  knowledge  of  the  comparative  safety  of  the  operation, 
as  in  1881  he  issued  a  most  brilliant  statistical  report  f  of  8  operations 
with  7  recoveries  and  only  1  death,  which  was  not  caused  by  peritonitis 
or  septicemia,  but  from  a  probably  unavoidable  internal  hemorrhage 
from  a  ruptured  vessel  in  one  of  the  broad  ligaments. 

The  operations  reported  in  the  literature  accessible  to  me  up  to  the 
time  of  my  operation  were  the  following : 

Operator.  Cases. 

Czerny 2 

Billroth 7 

Schroder 8 

Merike  J 1 

Tarsini  § 1 

Martin  || 12 

Olshausenll 6 

Bauer ^ 

I.a.ne 1 

Kaltenbach 1 

Bompiani 1 

Bardenheuer 1 

Total 45  31  11  3 

As  will  be  seen  from  the  above  tabular  statement,  69  per  cent,  of 
those  operated  upon  recovered,  24  per  cent,  died,  and  in  7  per  cent,  of 
the  cases  the  operation  was  unfinished.  Taking  into  consideration  that 
the  statistics,  although  from  a  relatively  small  number  of  operations,  still 

*  "Ueber  die  Ausrottung  des  Gebarmutterkrebses,"  ibid.,  1879,  vol.  xxix,  p.  1172. 

t  Zeitschr.  f.  Geburtshulfe  und  Gynakologie,  1881,  vol.  vi,  p.  226. 

f'Bericht  uber  die  Verhandlungen  der  Gesellschaft  fUr  Geburtshulfe  und  Gyna- 
kologie zu  Berlin,"  Zeitschr.  f.  Geburtshulfe  und  Gynakologie,  1881,  vol.  vi,  p.  41o. 

§  Gazetta  Medica  Italiana  Lombardia,  1881 . 

II  Centralbl.  f.  Gvnakologie,  1881,  vol.  v,  p.  189. 

H"  Ueber  total  Extirpation  des  Uterus  nach  10  eigenen  Fallen,"  Berlin,  klin.  Wochen- 
schr.,  1881,  vol.  xviii,  p.  497. 
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showed  such  unexpectedly  favorable  results  from  a  new  and  almost  un- 
tried method,  I  did  not  hesitate,  after  careful  investigations  upon  the 
cadaver,  to  resort  to  the  operation  in  the  following  case: 

Case. — Mixed  cylindrix:-  and  multijorm-celled  carcinoma  of  the  cervix  and  lower  half 
of  the  fundus  of  the  uterus,  of  over  eight  vionths'  standing.  Enlargement  of  the  fundus.  No 
tangible  infiltration  of  the  broad  ligaments,  bladder,  rectum,  or  vagina.  Total  extirpation 
through  the  vagina.  Opening  of  the  bladder.  Permanent  irrigation.  Slight  transient  cys- 
titis. Slight  rise  in  temperature  for  two  weeks.  Temporary  vesicovaginal  fistula,  which 
closed  spontaneously  after  four  weeks.     Complete  recovery  from  the  operation. 

Mrs.  H.,  forty  years  of  age,  parents  still  living  and  healthy.  No  consumption  or 
cancer  in  the  family.  She  has  always  been  spare,  but  othen\ise  healthy.  Menstruation 
commenced  at  fifteen  and  has  always  been  regular.  She  was  married  at  eighteen  and  has 
had  9  children.  Delivery  was  always  easily  accomplished  without  the  aid  of  forceps.  Of 
the  9  children,  the  first  2  died  when  eighteen  months  old,  and  the  fifth  when  two  years 
old,  from  diphtheria. 

Eighteen  months  previous  to  the  operation  she  became  pregnant,  imtil  which  time 
her  menses  were  regular.  Toward  the  end  of  pregnancy,  however,  she  felt  more  tired  and 
weak  than  had  been  usual  when  in  this  condition,  and,  when  standing,  she  would  have  a 
feeling  of  bearing  down  or  pressure  in  the  lower  part  of  the  pelvis,  which  was  of  a  more  dis- 
tressing character  than  that  experienced  during  any  of  her  former  pregnancies.  There 
was  never  any  hemorrhage,  but  often  considerable  pain,  irradiating  from  the  pelvis  down 
the  left  leg. 

In  due  time — nine  months  previous  to  the  operation — she  was  delivered,  and  during 
the  act  of  delivery  noticed  a  peculiar  cutting  character  of  the  pains,  which  she  had  not  ex- 
perienced in  former  confinements,  and  the  after-pains,  during  childbed,  which  lasted  for 
nine  days,  were,  she  noticed,  of  a  similar  character.  There  was  less  hemorrhage  than  usual 
during  this  time.  When  she  got  up  she  experienced  a  sensation  as  if  something  heavy  had 
been  left  in  the  pelvis,  and  a  few  weeks  later,  when  she  had  recovered  her  usual  strength, 
she  felt  pulsation,  dull  pain,  and  bearing  down,  giving  her  the  idea  that  something  was  not 
as  it  should  be.  The  midwife  who  attended  her  told  the  relatives  that  while  exploring 
during  the  delivery  she  had  felt  something  unusual,  like  a  hard  lump. 

Nine  weeks  later  a  slight  hemorrhage  set  in,  which  continued  more  or  less  up  to  the 
time  of  operation,  and  which  occurred  in  the  following  way:  Every  two  or  three  days  she 
would  have  bearing-down  pains,  and  a  sensation  as  if  something  turned  around,  and  then 
suddenly  a  quantity  of  blood  would  be  discharged  at  once,  after  which  there  would  be  no 
hemorrhage  for  a  couple  of  days,  when  the  same  series  of  symptoms  would  recur.  The 
quantity  of  blood  discharged  increased  slowly  but  gradually  from  month  to  month,  until 
in  July,  1881,  the  hemorrhages  became  so  severe  and  the  intervals  so  short  that  she  was 
obliged  to  remain  in  bed  for  three  weeks.  During  this  time  she  made  use  of  some  medicine 
internally,  and  the  hemorrhage  ceased,  but  returned  when  she  got  out  of  bed.  In  the  latter 
part  of  August  and  September  the  hemorrhages  were  less  severe,  but  would  still  recur 
every  two  or  three  days,  accompanied  by  the  usual  symptoms. 

During  the  whole  summer  of  1881  she  lost  strength,  her  appetite  became  poor,  and 
her  condition  more  and  more  anemic.  August  14th  I  was  called  to  see  her,  in  consulta- 
tion with  Dr.  Mead.  The  examination  showed  the  following  condition :  The  patient  was 
pale,  thin,  of  medium  height,  weight  about  130  pounds;  lips  and  conjunctiva:  pale;  lungs 
and  heart  normal;  the  abdominal  walls  somewhat  flabby,  but  palpation  and  percussion 
normal.  Vaginal  examination  revealed  considerable  enlargement  of  the  vaginal  portion 
of  the  uterus;  the  external  os  was  sufficiently  large  to  admit  the  end  of  the  finger,  and  hard, 
irregular,  and  nodulated  to  the  touch.  In  the  anterior  and  posterior  lacunar  no  isolated 
tumors  could  be  felt.     Combined  external  and  internal  examination  showed  the  uterus  to 
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be  movable  and  the  fundus  somewhat  enlarged,  but  not  particularly  tender.  There  was 
no  enlargement  of  the  ovaries,  and  no  hardness  or  thickening  or  nodulated  condition  of 
either  of  the  broad  ligaments,  but  palpation  of  the  broad  ligament  on  the  right  side,  with 
deep  pressure,  caused  her  some  pain.  Combined  vaginal  and  rectal  examination  re- 
vealed no  thickening  of  the  rectovaginal  tissues  anywhere,  and  palpation  of  the  bladder 
through  the  anterior  lacuna  did  not  reveal  any  hardened  tissue  outside  of  the  thickened 
vaginal  portion.  After  the  introduction  of  Sims'  speculum  the  vagina  was  found  to  be 
filled  with  blood,  after  the  removal  of  which  the  vaginal  portion  of  the  uterus  was  seen  to 
be  enlarged  to  a  large  tumor  of  about  Ij^  inches  in  diameter.  The  external  os  formed  a 
funnel-shaped  cavity,  1  cm.  deep  and  1.5  cm.  in  diameter,  presenting  an  excavated,  ir- 
regular, cancerous  ulcer,  partly  covered  with  discolored,  grayish-white,  necrotic  tissue, 
partly  with  grayish-red  tissue,  from  which  a  considerable  hemorrhage  was  steadily  gomg 
on.  The  remainder  of  the  vaginal  portion  had  a  whitish,  somewhat  nodular  appearance, 
but  was  covered  all  over  with  healthy  mucous  membrane;  in  the  posterior  and  anterior 
lacunae,  as  well  as  in  the  rest  of  the  vagina,  the  mucous  membrane  was  normal,  and  no 
isolated  cancerous  tumors  were  to  be  seen  anywhere.  The  uterine  probe  showed  the 
uterine  canal  somewhat  enlarged,  and  about  4  inches  in  length.  A  piece  of  the  vaginal 
portion  was  removed  from  the  border  of  the  ulcer  for  microscopic  examination.  The  urine 
was  dark  colored,  clear,  acid,  and  contained  neither  albumin,  sugar,  nor  blood,  and  no 
cellular  elements  of  any  kind. 

Microscopic  examination  of  the  hardened  piece  of  excised  tissue  showed  epithelial 
carcinoma,  with  large,  irregularly  shaped  alveoli,  wholly  or  partly  clad  with  a  single  or 
double  layer  of  cylindric  epithelial  cells,  and  filled  and  partly  clad  with  large,  multiform 
epithelial  cells  with  large  oval  nuclei. 

Diagnosis. — Epithelial  carcinoma  with  preponderating  cylindric  epithelial  cells,  origi- 
nating in  the  mucous  membrane  of  the  cervix  uteri,  involving  the  whole  of  the  tissues  of 
the  cervix,  and  probably  extending  high  up  in  the  cavity  of  the  uterus.  No  extension  of 
the  carcinoma,  either  into  the  rectum  or  bladder,  or  to  any  palpable  degree  into  the  broad 
ligaments. 

The  following  plan  for  an  operation  was  proposed  and  accepted.  Everything  was  to 
be  prepared  for  the  total  extirpation  of  the  uterus  through  the  vagina;  the  operation  to  be 
commenced  with  a  view  of  making  a  supravaginal  amputation  only,  if  this  procedure  would 
enable  me  to  remove  the  whole  of  the  diseased  tissue.  But  if  this  proved  insuflBcient,  the 
total  extirpation  of  the  organ  should  be  immediately  performed. 

As  the  patient  stated  that  at  regular  intervals  she  had  sensations,  though  indistinct, 
similar  to  those  during  her  menses  in  former  times,  but  which  still  were  distinct  enough  to 
enable  her  to  differentiate  between  such  a  period  of  hemorrhage  and  the  continuous  hem- 
orrhage described  above,  I  resolved  to  wait  for  two  weeks  until  one  of  these  periods  should 
be  just  over  before  proceeding  to  operate,  as  in  one  of  Schroder's  cases  considerable  pain 
and  distress  had  occurred  during  the  after-treatment  of  an  extirpation  just  at  the  time  at 
which  the  patient  expected  her  menses  to  set  in. 

In  the  second  week  of  September  the  patient  stated  that  the  hemorrhage  was  accom- 
panied by  the  usual  sensations  of  the  period,  which  terminated  about  the  fifteenth  of  the 
month,  and  consequently  the  nineteenth  was  fixed  upon  as  the  day  of  operation.  During 
this  interval  of  four  days  the  following  preparatory  treatment  was  enacted:  The  patient 
was  kept  in  bed  most  of  the  time;  kept  on  liquid  diet;  the  bowels  were  moved  every  day 
by  the  use  of  compound  licorice  powder  at  bedtime,  and  the  vagina  was  washed  out  twice 
a  day  with  3  per  cent,  solution  of  carbolic  acid,  which  sometimes  caused  slight  burning 
sensations  in  the  vulva. 

Operation.— On  September  19th,  assisted  by  Drs.  S.  D.  Jacobson  and  E.  \V.  Lee,  of 
the  staff  of  Cook  County  Hospital;  Dr.  Truman  W.  Miller,  of  the  United  States  Marine 
Hospital  Service;  Dr.  J.  B.  Murphy,  of  Chicago;  Dr.  Bradley,  House  Surgeon,  and  Dr. 
Kendall,  Interne  of  Cook  County  Hospital,  I  operated  in  the  following  manner: 
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The  patient  was  anesthetized  with  ether  by  Dr.  Kendall;  placed  in  the  lithotomy 
position  on  a  table  immediately  opposite  a  window,  through  which  the  sunlight  would 
thoroughly  illuminate  the  field  of  operation.  Dr.  Lee,  standing  on  the  left  side  of  the 
patient,  made  compression  of  the  abdominal  aorta.  Drs.  Jacobson  and  Miller,  on  the 
right  and  left  side  of  the  patient,  held  the  femora,  and  each  held  also  a  Simon's  speculum 
in  the  vagina.  Dr.  Murphy,  at  my  right  hand,  had  charge  of  the  carbolized  sponges  for 
cleansing  the  field  of  operation,  and  Dr.  Bradley,  at  my  left  hand,  had  charge  of  the  instru- 
ments. 

By  means  of  a  strong  vulsellum  forceps  the  vaginal  portion  of  the  uterus  was  drawn 
down  toward  the  vulva,  but  the  cancerous  tissue  in  which  it  was  inserted  was  so  friable 
that  the  forceps  tore  through  several  times,  and  only  a  moderate  degree  of  force  and  trac- 
tion could  be  employed.  By  means  of  a  slightly  curved  scissors  a  circular  incision  was 
made  through  the  vaginal  mucous  membrane,  at  the  upper  circumference  of  the  vaginal 
portion,  about  1.5  cm.  from  the  ulcerated  surface  of  the  os.  The  loose,  submucous  con- 
nective tissue  was  separated  with  blunt  instruments,  so  as  to  detach  the  bladder  and  rec- 
tum from  the  tumefied  neck  of  the  uterus.  In  detaching  the  posterior  wall  of  the  bladder 
from  the  latter  it  was  found  that  hard  cancerous  tissue  had  infiltrated  a  part  of  the  muscu- 
lar coat  of  the  bladder,  and  in  removing  this  infiltrated  tissue  the  bladder  was  opened,  not- 
withstanding that  its  neck  was  held  down  toward  the  vulva  by  introduction  through  the 
urethra  of  a  urethral  sound  having  a  short  curve.  The  opening  in  the  bladder  represented 
a  transverse  slit  \}/2  to  2  inches  in  length.  The  wall  of  the  bladder  posterior  to  the  open- 
ing was  taken  hold  of  by  a  long  hemostatic  forceps  and  held  up  toward  the  symphysis 
pubis.  A  heavy  double  silk  ligature  was  passed  through  the  upper  part  of  the  neck  from 
the  posterior  to  the  anterior  surface,  the  ends  knotted,  and  the  ligature  used  as  a  loop  by 
means  of  which  the  uterus  was  drawn  further  down  toward  the  vagina.  In  both  lateral 
regions  the  connective  tissue  was  too  resistant  to  be  detached  from  the  sides  of  the  neck 
by  blunt  instruments,  and  on  this  account  I  was  obliged  to  cut  it  through  with  the  curved 
scissors.     This  necessitated  the  ligation  of  several  small  vessels. 

The  whole  of  the  neck  having  thus  been  exposed,  the  uterus  was  drawn  further  down, 
but  the  loop  of  heavy  silk  thread  tore  through  the  soft  cancerous  tissue  of  the  neck,  and 
I  was  obliged  to  resort  again  to  the  use  of  the  vulsellum  forceps. 

With  a  view  to  limiting  the  operation  to  a  supravaginal  amputation  if  possible  I  cut 
oflF,  with  the  curved  scissors,  the  left  half  of  the  neck  clear  into  the  canal,  and  through 
the  opening  thus  made  introduced  a  finger  into  the  uterine  canal,  where  the  exploration 
revealed  irregularly  nodulated  and  hard,  tumefied  portions  of  the  mucous  membrane, 
reaching  up  toward  the  fundus.  I  consequently  abandoned  the  idea  of  supravaginal  am- 
putation, and  proceeded  at  once  with  the  total  extirpation  of  the  organ.  As  the  first  step 
in  the  attainment  of  this  end  I  removed  with  a  sharp  spoon  all  the  soft  and  decayed  can- 
cerous tissue  of  the  ulcerated  surface  of  the  vaginal  portion  and  the  canal  of  the  neck,  so 
as  to  avoid  septic  infection  from  the  side  of  the  decayed  tissue  of  the  ulcerated  surface  when, 
later  in  the  operation,  it  had  to  be  inverted  and  turned  into  the  peritoneal  cavity.  Next 
the  anterior  culdesac,  that  is,  the  vesico-uterine  fossa,  was  opened  by  the  scissors  and  the 
finger  introduced  into  the  peritoneal  cavity.  Using  the  finger  as  a  guide,  this  opening  was 
dilated  outward  on  both  sides  by  the  scissors,  keeping  close  to  the  body  of  the  uterus  until 
the  anterior  surface  of  the  lateral  ligaments  was  reached.  The  left  index-finger  was  then 
pushed  up  and  around  the  body  of  the  uterus,  which  was  found  to  be  somewhat  enlarged, 
but  not  adherent  to  any  of  the  opposite  surfaces  of  the  peritoneum,  and  was,  therefore, 
partly  movable.  The  left  hand  was  now  withdrawn  and  the  neck  held  up  toward  the 
symphysis  pubis,  by  means  of  the  vulsellum  forceps,  and  the  posterior  culdesac  opened  in 
a  similar  manner,  always  keeping  close  to  the  body  of  the  wound.  The  latter  opening 
having  been  dilated  laterally  as  far  as  the  posterior  surface  of  the  lateral  ligaments,  the 
body  of  the  uterus  was  anteverted  by  the  left  index-finger,  and  the  vulsellum  forceps  at- 
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tached  to  the  tissue  of  the  fundus,  which  was  so  soft  as  to  tear  asunder  twice  before  I 
finally  succeeded  in  drawing  it  down  and  out  through  the  anterior  culdesac  into  the  vulva. 
The  left  index-finger  was  then  hooked  around  the  left  lateral  ligament,  the  fundus  held 
over  to  the  right  by  an  assistant,  an  armed  aneurism  needle  pushed  through  the  right 
lateral  ligament  from  the  posterior  to  the  anterior  surface,  and  thus  the  ligament  was 
ligated  in  two  halves.  A  single  peripheral  ligature  was  applied  around  the  entire  lateral 
ligament  just  exterior  to  the  double  ligature,  and  then  the  lateral  ligament  was  cut  through 
at  a  point  1.5  cm.  inside  to  the  double  ligature,  between  the  latter  and  the  uterus.  The 
large  branches  of  the  uterine  artery  were  not  bleeding  to  any  extent,  but  were,  nevertheless, 
secured  by  separate  silk  ligatures,  which  were  cut  off  short.  The  body  of  the  uterus  could 
now  be  drawn  down  outside  of  the  vulva,  and  no  difficulty  was  experienced  in  applying 
similar  ligatures  to  the  left  lateral  ligament.  Thus  the  entire  uterus  was  wholly  detached 
and  taken  out  through  the  vulva.  The  ligatures  of  the  lateral  hgaments  were  left  with 
one  end  long  enough  to  extend  outside  of  the  vagina. 

Through  the  large  opening  in  the  peritoneum  made  by  the  removal  of  the  uterus  pro- 
jected several  portions  of  prolapsed  intestine;  namely,  an  ansa  of  the  sigmoid  flexure,  two 
ansae  of  the  small  intestine,  and  a  portion  of  the  omentum.  The  wound  was  washed  out 
with  a  2.5  per  cent,  solution  of  carbolic  acid.  The  hemorrhage  from  the  bleeding  surfaces 
was  not  readily  checked,  but  was  finally  controlled  by  two  silk  ligatures  and  the  use  of 
disinfected  sponges.  A  disinfected  sponge  attached  to  a  silk  ligature  was  passed  into  the 
peritoneal  cavity  to  retain  in  position  the  prolapsed  intestines,  and  was  allowed  to  remain 
until  the  wound  in  the  bladder  had  been  closed.  The  prolapsed  mucous  membrane  of 
the  latter  was  dark  red  in  color,  and  presented  a  dotted  appearance,  as  if  numerous  small 
ecchymoses  had  taken  place  therein.  By  means  of  sharp  hooks  the  muscular  coat  of  the 
bladder  was  seized,  and  the  wound  imited  by  sutures  of  fine  silk,  which  were  passed  through 
the  muscular  coat  only,  running  between  the  latter  and  the  mucous  membrane  for  0.5  cm. 
on  each  side.  Eight  of  these  sutures  were  required  for  the  perfect  closure  of  the  woimd  in 
the  bladder.  All  these  sutures  were  cut  off  short,  with  the  intention  of  leaving  them  in 
permanently. 

The  next  step  in  the  operation  was  the  closure  of  the  wound  in  the  peritoneum.  To 
this  end  the  sponge  was  taken  out  of  the  peritoneal  cavity,  and  the  intestines  carefully 
cleansed  from  the  numerous  small  fibrinous  clots  upon  them.  The  lateral  ligaments  were 
drawn  down  far  enough,  not  only  to  permit  the  palpation,  but  also  to  inspect  the  surface 
of  both  of  the  ovaries,  which  were  found  perfectly  healthy,  and  consequently  were  not  dis- 
turbed. An  armed  needle  was  pushed  through  the  vaginal  mucous  membrane  at  each 
lateral  end  of  the  wound  in  the  posterior  lacuna;  pushed  through  the  lateral  ligament  ex- 
terior to  the  ligatures,  and  then  brought  out  through  the  mucous  membrane  of  the  an- 
terior lacuna  and  tied,  thus  securing  the  central  ends  of  the  lateral  ligaments,  which  were 
thus  held  down  in  the  vagina  and  kept  from  slipping  up  into  the  peritoneal  cavity.  The 
anterior  and  posterior  flaps  of  the  peritoneum  were  seized  with  sharp  hooks  and  united 
by  fine  silk  sutures,  of  which  12  were  necessary  for  the  perfect  closure  of  the  wound.  The 
sutures  were  all  cut  off  short  and  left  in  permanently.  The  slight  hemorrhage  caused  by 
the  stitching  together  of  the  peritoneal  wound  soon  ceased  on  irrigation  with  2.5  per  cent, 
solution  of  carbolic  acid,  and  the  patient  was  put  to  bed  on  a  narrow  cot  having  a  hair 
mattress. 

Mikulicz's  instrument  for  permanent  irrigation  of  the  vagina  was  mtroduced,  and 
fastened  to  a  cincture  around  the  abdomen.  A  lukewarm,  0.1  per  cent,  solution  of  thj-mol 
was  used  for  the  permanent  irrigation.  A  flexible,  soft-rubber  catheter  was  inserted  into 
the  bladder  and  retained  permanently.  The  peripheral  end  was  held  down  in  a  vessel 
filled  with  5  per  cent,  solution  of  carbolic  acid. 

The  operation  commenced  at  about  3  o'clock  in  the  afternoon,  and  lasted  two  and  one- 
half  hours. 
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When  the  patient  awoke  from  the  narcosis  at  about  6  p.  m.  she  was  pale  and  weak. 
but  did  not  complain  of  any  pain,  and  did  not  look  collapsed  to  any  considerable  extent. 
Pulse,  110;  temperature,  99°  F.  8  p.  M.:  Pulse,  120;  temperature,  100°  F.;  respiration, 
19.     Rests  quietly,  and  complains  of  no  pain. 

September  20th:  1  a.  M.:  Pulse,  120;  temperature,  100.2°  F.  Has  taken  J^  ounce  of 
champagne  with  bits  of  ice.  The  extremities  are  cold;  applied  hot  cans  to  the  feet. 
7.30  a.m.:  Pulse,  120;  temperature,  100.2°  F.  Has  rested  quietly,  complains  of  no  pain, 
but  speaks  in  a  whisper  and  appears  weak.  2  p.  m.:  Pulse,  120;  temperature,  101.2°  F. 
Complains  of  pain  in  the  abdomen,  for  which  15  drops  of  laudanum  were  given,  which  was 
vomited  up  half  an  hour  afterward.  She  now  took  a  tablespoonful  of  champagne  with  ice. 
11  p.  M.:  Pulse,  120;  temperature,  102°  F.  Complains  of  severe  pain  in  the  abdomen,  for 
which  15  drops  of  laudanum  were  given. 

September  21st:  1  a.  m.:  Pulse,  120;  temperature,  101°  F.  The  patient  has  vomited 
several  times,  and  complains  of  severe  pain  in  the  abdomen,  for  which  a  hypodermic 
injection  of  ^  grain  of  raorphin  was  given.  8  a.m.:  Pulse,  120;  temperature,  101°  F. 
Patient  has  rested  since  1  a.  m.  As  the  pain  in  the  abdomen  had  recurred,  the  hypodermic 
injection  of  morphin  was  repeated,  and  a  pad  of  Lister's  gauze  dipped  in  hot  carbolized 
water  was  applied  over  the  abdomen.  4  p.m.:  Pulse,  120;  temperature,  102°  F.  She 
has  taken  small  quantities  of  champagne  and  ice  from  time  to  time.  The  hypodermic 
injections  of  morphin  quiet  her  for  from  four  to  five  hours,  but  then  have  to  be  repeated  as 
the  pain  recurs. 

September  22d:  8  a.  m.:  Pulse,  120;  temperature,  101°  F.  The  patient  passed  a  very 
restless  night,  but  is  quiet  now.     She  sleeps  for  fifteen  or  twenty  minutes  only  at  a  time. 

9  a.m.:  Pulse,  120;  temperature,  101.5°  F.  She  has  taken  half  a  cup  of  coffee,  some  milk, 
and  champagne.  Complains  of  burning  sensation  in  the  abdomen,  but  no  pain.  The 
urine  passed  through  the  permanent  catheter  contained  a  considerable  deposit  of  pus,  but 
was  acid  and  of  a  normal  odor.  The  bladder  was  washed  out  with  a  saturated  solution  of 
boric  acid.  There  is  some  tympanites,  but  no  particular  lendemess  of  the  wall  of  the  ab- 
domen. She  has  passed  no  flatus,  but  says  she  feels  that  the  passage  of  flatus  would  re- 
lieve the  burning  pain  in  the  abdomen.  A  soft-rubber  catheter  having  three  additional 
holes  cut  in  its  walls  was  then  inserted  into  the  rectum  and  left  there  permanently. 

10  p.  m.":  Pulse,  120;  temperature,  102.5°  F.  The  patient  has  had  some  pain  in  the  abdomen 
during  the  day,  which  has  been  relieved  by  hypodermic  injections  of  morphin  everj'  four 
to  six  hours.  A  considerable  quantity  of  flatus  has  escaped  through  the  tube  in  the  rec- 
tum, which  has  eased  her  greatly.  She  has  taken  from  time  to  time  small  quantities  of 
milk,  coffee,  and  champagne.  Twice  she  has  experienced  slight  nausea,  which  was  re- 
lieved by  swallowing  small  pieces  of  ice.  In  the  afternoon  she  became  restless,  uneasy, 
and  hot,  and  was  given  a  sponge-bath  of  tepid  water  and  alcohol.  Toward  evening  she 
became  a  little  delirious  at  intervals,  and  complained  of  burning  pain  in  the  wound,  and 
wanted  the  irrigating  solution  cold  instead  of  warm,  which  request  was  complied  with. 
On  account  of  the  rise  in  temperature,  she  was  given  4  grains  of  quinin  every  four  hours. 

September  23d:  5  a.m.:  Pulse,  120;  temperature,  101.6°  F.  During  the  night  the 
patient  has  slept  at  intervals  for  half  an  hour  at  a  time.  Complains  of  great  pain  in  the 
abdomen;  has  a  weary  expression.  Asked  for  beer,  which  was  given  to  her  in  small 
quantities.  Tympanites  less  than  yesterday.  No  dull  percussion  anywhere  along  the 
ascending  or  descending  colon.  The  vagina  is  very  sensitive,  the  least  movement  of  the 
irrigator  causing  her  intense  pain. 

The  cover  of  the  irrigator  is  removed  three  times  a  day,  in  order  to  cleanse  the  appa- 
ratus of  the  debris  of  necrotic  tissue  and  fibrinous  clots  of  exudated  matter  that  are  too 
large  to  pass  through  the  efferent  tube  of  the  apparatus. 

The  vulva  and  the  vagina  present  some  edematous  swelling,  and  the  mucous  mem- 
brane of  the  latter  protrudes  through  the  holes  in  the  inner  half  of  the  irrigator.     These 


TOTAL    EXTIRPATION   OF   UTERUS   THROUGH    VAGINA  339 

protrusions  resemble  globular  polypi,  and  they,  as  well  as  the  wound  at  the  bottom  of  the 
apparatus,  are  covered  with  a  soft,  yellowish  mass  of  fibrinous  exudated  matter  looking 
like  croupous  membrane.  The  wound  and  the  internal  surface  of  the  apparatus  are  cleaned 
as  far  as  possible  by  means  of  salicylated  cotton  dipped  in  5  per  cent,  solution  of  carbolic 
acid;  the  debris  brought  out  by  the  cotton  has  a  gangrenous  odor. 

The  solution  in  the  vessel  into  which  the  efferent  tube  of  the  apparatus  discharges  has 
a  scarcely  perceptible  gangrenous  odor,  which  is  overcome  in  great  measure  by  the  odor 
of  the  thymol  solution  used  for  irrigation.  8  p.m.:  Pulse,  120;  temperature,  102°  F. 
Has  had  less  pain  in  the  abdomen  during  the  day;  has  taken  considerable  milk  and  cham- 
pagne;  has  slept  at  intervals;  complains  of  weakness. 

September  '2Jfih:  8  a.m.:  Pulse,  120;  temperature,  101°  F.;  less  pus  in  the  urine  than 
yesterday.  When  the  bladder  is  washed  out,  after  the  injection  of  about  4  ounces  of  boric- 
acid  solution,  a  portion  escapes  through  the  vagina.  12  noon:  Pulse,  115;  temperature, 
100°  F.  The  patient  has  had  half  an  hour  of  natural  sleep,  and  is  perspiring  profusely. 
2  P.M.:  Pulse,  115;  temperature,  101.5°  F.  Is  sleeping  and  still  perspiring  freely. 
4  p.  M.:  Pulse,  114;  temperature,  101.7°  F.  Complams  of  no  pain,  but  of  weakness  and 
itching  of  the  upper  part  of  the  back,  where,  on  examination,  an  acute  diffused  eczema 
was  found,  which  had  been  caused  by  the  constant  wetting  of  the  sheets  by  the  irrigating 
fluid,  of  which  a  part  passed  into  the  bed  between  the  vulva  and  the  irrigator,  as  the  effer- 
ent tube  was  not  suflBciently  large  to  allow  the  escape  of  the  entire  amount.  6.30  p.  m.  : 
Pulse,  100;  temperature,  101.2°  F.  10  p.  m.:  Pulse,  112;  temperature,  101.2°  F.  Has 
had  a  fit  of  coughing  which  caused  some  diflBculty  in  breathing.  Owing  to  her  weakness, 
the  exertion  required  to  cough  up  the  mucous  matter  from  the  throat  produced  a  cold 
perspiration  over  the  entire  body,  with  a  feeling  of  extreme  exhaustion  and  almost  im- 
perceptible voice.  The  extremities  were  bathed  with  hot  water  and  alcohol  and  hot  cans 
applied.  Physical  examination  of  the  lungs  showed  normal  percussion  and  respiration 
soimds,  and  no  rales  could  be  heard  anywhere. 

September  25th:  8  a.m.:  Pulse,  104;  temperature,  101°  F.;  respiration,  19.  The 
patient  rested  well  the  remainder  of  the  night,  has  no  pain,  partakes  freely  of  champagne, 
beer,  beef-tea,  and  coffee.  She  expectorates  freely.  The  secretion  from  the  wound  is 
inodorous.  The  urine  still  contains  pus.  10  a.m.:  Pulse,  104;  temperature,  101°  F. 
1  p.  M.:  Pulse,  104;  temperature,  101°  F.  Says  she  feels  well  with  the  exception  of  pain 
in  the  sacral  region  from  the  bed-pan.  6  p.  M.:  Pulse,  104;  temperature,  101.2°  F.  Is 
Ijecoming  restless  and  uneasy,  but  was  relieved  by  a  hypodermic  injection  of  morphin. 

September  26th:  8  a.  m.:  Pulse,  102;  temperature,  101.5°  F.  The  patient  was  restless 
until  1  o'clock  this  morning,  but  slept  from  2  until  4.  Since  that  time  she  has  been  some- 
what restless,  principally  on  account  of  a  superficial  bed-sore  of  about  the  size  of  a  dime 
over  the  sacrum.  The  constant  irrigating  apparatus  was  removed  with  some  difficulty, 
owing  to  the  polypus-like  protrusions  of  the  vaginal  mucous  membrane  through  the  holes 
in  the  irrigator.  Two  of  the  ligatures  around  the  broad  ligaments  were  found  to  be  loose 
and  were  removed.  The  whole  of  the  inner  surface  of  the  vagina  was  superficially  eroded 
and  partially  covered  with  yellowish,  adherent  fibrinous  matter.  A  double  soft-rubber 
drainage-tube  was  now  inserted,  and  retained  in  position  by  means  of  salicylated  cotton 
covered  with  a  layer  of  carbolized  cosmolin.  The  patient  was  turned  on  the  side  and 
supported  in  this  position  by  means  of  pillows.  12  noon:  Pulse,  110;  temperature,  101.2° 
F.  She  is  resting  better  after  a  sponge-bath.  7  p.  M.:  Pulse,  100;  temperature,  101.2°  F. 
She  has  taken  during  the  day  about  8  ounces  of  beef -tea,  with  the  yolk  of  an  egg,  champagne, 
coffee,  a  little  chicken  broth,  and  some  Seltzer  water. 

September  27th:  8  a.  m.:  Pulse,  100;  temperature,  100.2°  F.  The  patient  has  slept 
several  hours  at  a  time  during  the  night;  she  complains  of  frequent  desire  to  urinate. 
The  urine  contains  a  little  pus.  A  pill  of  camphor,  2  grains;  opium,  1  grain,  was  ordered 
morning  and  night.     The  discharge  through  the  drainage-tubes  has  no  offensive  odor. 
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12  noon:  Pulse,  104;  temperature,  100.6°  F.  5  p.m.:  Pulse,  98;  temperature,  100.7°  F. 
The  patient  sleeps  for  half  an  hour  at  a  time  and  complains  of  no  pain.  12  midnight: 
Pulse,  100;  temperature,  100.6°  F.  She  feels  somewhat  weak,  hut  complains  only  of  pain 
in  the  calves  of  the  legs,  which  was  relieved  by  rubbing  with  alcohol. 

September  2fiih:  9  a.m.:  Pulse,  98;  temperature,  100.2°  F.  The  patient  feels  stronger 
and  takes  more  food.  7.30  p.m.:  Pulse,  100;  temperature,  100.4°  F.  Has  taken  con- 
siderable liquid  nourishment  during  the  day:  one  egg,  8  ounces  of  chicken  soup,  some  beef- 
tea,  besides  champagne  and  beer. 

September  2Dth:  9  a.  m.:  Pulse,  96;  temperature,  99.4°  F.  She  has  slept  considerably 
Paring  the  night,  and  her  only  complaint  is  in  regard  to  the  small  bed-sore  over  the  sacrum. 
6  p.  M.:  Pulse,  96;  temperature,  100.8°  F.  Has  had  an  annoying  cough  during  the  day, 
which  causes  some  pain  in  the  left  iliac  region,  especially  when  she  lies  on  the  left  side. 
Camphorated  tincture  of  opium,  mixed  with  syrup  of  orange-peel,  1  dram  of  each,  was 
given  every  two  or  three  hours.     12  midxight:  Pulse,  96;  temperature,  100.2°  F. 

September  30th:  9  a.m.:  Pulse,  98;  temperature,  99.1°  F.  The  patient  passed  a 
somewhat  restless  night,  but  has  had  no  pain  and  no  cough.  1  p.  m.  :  Pulse,  100;  tem- 
perature, 99.8°  F.  Complains  of  some  pain  on  urinating  through  the  permanent  catheter. 
Otherwise  she  feels  well  and  has  a  natural  expression.     She  has  taken  today  the  first  solid 
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Fig-  35- — Temperature-curve. 

food  since  the  operation:    toast  with  her  coffee  in  the  morning,  and  a  piece  of  fish  and  a 
little  apple  pudding  at  dinner.     6  p.m.:   Pulse,  90;   temperature,  99.6°  F. 

October  1st:  9  a.  m.:  Pulse,  90;  temperature,  98.4°  F.  7  p.  m.:  Pulse,  94;  tempera- 
ture, 100.3°  F.  Some  urine  still  pa.sses  through  the  vagina.  When  the  bladder  is  washed 
out,  about  3  ounces  of  the  solution  may  be  injected  before  any  will  pass  through  the  vaginal 
drainage-tube.  When  the  urine  passes  through  the  latter,  the  patient  complains  of  pain 
m  the  vulva  on  account  of  the  superficial  granulating  erosions  in  the  mucous  membrane 
at  this  point,  caused  by  the  pressure  of  the  irrigator  during  the  first  week  after  the  opera- 
tion. These  ulcerated  surfaces  were  covered  with  carbolized  cosmolin  applied  to  a 
tampon  of  salicylated  cotton  and  placed  around  the  ends  of  the  drainage-tube.  The  per- 
manent catheter  was  removed. 

October  2d:  10  a.  m.:  Pulse,  100;  temperature,  99.5°  F. 
ture,  100°  F. 

t.:    Pulse,  100;    temperature,  99.7°  F. 


October  3d: 
ture,  100.5°  F. 

October  Uh: 
ture,  100°  F. 

October  oth: 
100°  F. 


Pulse,  100;    temperature,  99.7' 
Pulse,  96;    temperature,  99°  F. 


9  p.m.:  Pulse,  94;  tempera- 
p.  m.:  Pulse,  100;  tempcra- 
F.  p.m.:  Pulse,  96;  tempera- 
p.  M. :    Pulse,  96;    temperature. 
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October  6th:  a.m.:  Pulse,  90;  temperature,  99°  F.  p.m.:  Pulse,  96;  temperature, 
99.7°  F.  The  patient's  bowels,  which  had  not  moved  since  the  operation,  were  moved 
to<iay  by  an  enema,  and  a  very  large  quantity  of  feces  was  passed,  after  which  she  felt 
somewhat  weak  and  a  little  sore  in  the  lower  part  of  the  abdomen. 

October  7th:  a.  m.:  Pulse,  90;   temperature,  99°  F.     p.  m.:  90;   temperature,  99.5°  F. 

October  8th:  a.m.:  Pulse,  85;  temperature,  99°  F.  p.m.:  Pulse,  90;  temperature, 
99. "2°  F.  The  patient  has  had  a  natural  passage  from  the  bowels;  sleeps  all  night;  has 
a  fair  appetite;  can  turn  over  on  her  side,  and  is  feeling  stronger. 

October  11th:  Pulse  and  temperature  normal.     The  patient  was  taken  out  of  bed  and 
sat  up  in  a  reclining  chair  for  a  couple  of  hours. 
The   quinin  was    discontinued,  and    two    2-grain 
iodid  of  iron  pills  ordered  three  times  a  day. 

October  17th:  Pulse  and  temperature  normal. 
The  patient  is  up  and  about  all  day  long  and 
gaining  strength  rapidly.  When  she  walks,  a  little 
urine  passes  through  the  vagina,  keeping  her 
clothing  wet  all  the  time.  At  night  there  will  be 
no  passage  of  urine  for  about  two  hours,  then  the 
desire  for  micturition  will  set  in  suddenly,  and 
l)efore  she  can  get  the  bed-pan,  part  of  the  urine 
will  pass  through  the  vagina.  There  is  very  little 
discharge  through  the  drainage-tubes,  which  were 
removed.  The  nurse  was  instructed  to  wash  out 
the  vagina  morning  and  night. 

October  2Itth:  The  patient  is  up  and  about 
the  house  all  day,  and  is  feeling  stronger  every 
day.  She  states  that  she  is  feeling  better  than 
for  the  past  five  or  six  months,  her  anemic  condi- 
tion is  disappearing,  and  some  color  is  returning 
to  her  cheeks.  The  vesicovaginal  fistula  is  closed, 
so  that  she  has  no  discharge  through  the  vagina  at 
night.  During  the  day  she  is  obliged  to  urinate 
about  every  three  hours,  but  all  the  urine  passes 
through  the  urethra.  The  desire  to  urinate  still 
comes  on  suddenly,  and  if  she  does  not  respond 
quickly,  some  of  the  urine  will  be  pas.sed  through 
the  urethra. 

On  examination  of  the  vagina  with  a  specu- 
lum it  was  seen  that  on  the  left  side  was  a  per- 
fect linear  cicatrix,  but  on  the  right  side  two  of  the 
ligatures  around  the  broad  ligament  were  still  ad- 
herent, and  offered  so  much  resistance  to  the  forceps 

that  they  were  allowed  to  remain  in  situ  a  little  longer.  Lower  down  in  the  vagina  were 
five  pedunculated  polypi,  1  cm.  long  and  0.5  cm.  in  breadth,  which  remained  as  remi- 
niscences of  the  irrigating  apparatus,  as  above  mentioned. 

Examination  of  the  extirpated  uterus  showed  the  following:  The  whole  organ  was  4)^ 
inches  long,  the  cavity  4  inches  long.  The  cervix  was  considerably  enlarged,  being  about 
2  inches  in  diameter;  the  thickness  of  the  wall  at  this  place  was  more  than  H  inch.  The 
external  os  and  the  whole  of  the  cervical  canal  presented  an  irregularly  ulcerated  surface, 
and  the  thickened  wall  was  seen  to  consist  of  white,  carcinomatous  tissue.  The  body  was 
enlarged,  23^  inches  broad,  1%  inches  in  anteroposterior  diameter,  and  6H  inches  in 
circumference.     The  anterior  wall  was  1  inch  thick,  the  posterior  wall  %  inch.     The  whole 


Fig.  36. — Anteroposterior  section 
through  the  extirpated  uterus:  i,  Vaginal 
portion:  a,  anterior  lip;  h,  posterior  lip;  2, 
ulcerated  external  os;  ^,  cervix  uteri;  4,  cut 
through  the  neck,  through  which  digital  ex- 
ploration revealed  irregular  cancerous  masses 
in  the  cavity  of  the  fundus;  5,  limit  of  cancer 
in  the  no?terior  wall  of  the  fundus;  6,  limit 
of  cancer  in  the  anterior  wall;  7,  fundus  of  the 
uterus;  8,  healthy  wall  of  the  somewhat  en- 
larged fundus  uteri;  g.  dilated  upper  half  of 
the  cavity  of  the  fundus  uteri;  10.  globular 
cancerous  vegetations  in  the  mucous  mem- 
brane of  the  lower  half  of  the  cavity  of  the 
fundus  uteri. 


342  COLLECTED   WORKS   OF   CHRISTL\N   FENGER,    M.D, 

of  the  lower  half  of  the  cavity  of  the  bo<ly  was  filled  by  an  irregularly  nodulated  cancerous 
mass,  covered  with  hypertrophied  mucous  membrane,  as  shown  at  10,  in  Fig.  36.  The 
cancerous  mass  infiltrated  the  wall  of  the  body  as  high  up  as  the  tumor  of  the  cavity  ex- 
tended, namely,  involving  the  entire  lower  half  of  the  anterior  wall,  and  extending  higher 
on  the  posterior  wall,  so  as  to  involve  the  lower  two-thirds  of  the  latter. 

Microscopic  examination  of  the  tumor  showed  the  following:  A  section  from  the  center 
of  the  infiltrated  wall  showed  a  stroma  of  connective  tissue  and  organic  muscular  fibers 
infiltrated  with  numerous  young  lymphoid  or  connective-tissue  cells.  The  stroma  in- 
closed very  large  and  irregular  shaped  cavities,  some  of  which  were  lined  with  cylindric 
cells,  and  filled  with  large,  multiform  epithelial  cells;  others  had  no  regular  lining  of 
cylindric  cells,  but  contained  large  epithelial  cells,  mostly  irregular  in  shape,  but  some  of 
which  approached  the  cylindric  type,  and  others  the  pavement-cell  type. 

A  section  from  the  upper  border  of  the  tumor  showed  the  large  carcinomatous  alveoli, 
defined  by  a  rather  sharp  line,  above  which  the  uterine  tissue  showed  the  normal  structure 
of  organic  muscular  fibers,  connective  tissue,  and  vessels,  not  infiltrated  with  any  prolifera- 
tion of  young  cells. 

Sections  made  at  various  points  on  the  cut  surfaces  of  the  lateral  ligaments  showed 
neither  alveoli  with  epUhelial  cells  nor  infiltration  with  leukocytes  or  young  connective- 
tissue  cells. 

Consequently,  the  character  of  the  tumor  was  found  to  be  the  following:  An  epithelial 
carcinoma  of  mixed  cylindric-cell  and  pavement-cell  types,  leaning  rather  toward  the 
character  of  the  typical  so-called  epitheliomata  than  to  medullary  carcinomata.  The  sharp 
line  of  definition  upward  pointed  to  a  relatively  local,  hence  relatively  benignant,  character 
of  the  growth.  The  cylindric  cells  in  the  alveoli  and  the  extension  of  the  carcinoma  high 
up  in  the  cavity  of  the  corpus  showed  its  origin  to  have  taken  place  in  the  mucous  mem- 
brane of  the  cervix  uteri.  The  absence  of  carcinomatous  matter  in  the  broad  ligaments 
gave  some  reason  for  the  hope  that  the  whole  of  the  carcinomatous  tissue  had  been  re- 
moved, which,  taken  in  connection  with  the  relatively  benignant  character  of  the  tumor, 
led  to  the  belief  and  hope  that  the  reappearance  of  the  tumor,  either  here  or  in  the  neigh- 
boring lymph-glands,  might  be  deferred  for  a  period  corresponding  to  the  good  results  ob- 
tained from  the  extirpation  of  epithelial  carcinomata  in  other  parts  of  the  body,  as,  for 
instance,  the  lips  and  rectum. 


As  this  operation  is  one  of  the  latest  of  the  steps  forward  in  modern 
surgery,  and  cannot  as  yet  be  considered  the  common  property  of  the 
profession,  because  it  has  not  yet  passed  out  of  periodic  Uterature,  not 
even  so  far  as  into  any  monograph,  I  shall  try,  as  far  as  the  material  at 
my  command  will  permit  me,  to  review  the  subject,  considering,  first: 
The  indications  for  the  operation;  second,  the  operation  itself;  third,  the 
after-treatment;   fourth  and  finally,  the  results. 

/.  Indications  for  the  Operation. — Malignant  growths  of  the  uterus 
have  thus  far  been  the  only  indications  for  the  vaginal  extirpation  of  that 
organ.  Comparing  the  statistics  of  the  abdominal  with  those  of  the 
vaginal  operation,  it  is  safe  to  say  that  whenever  the  total  removal  of 
the  organ  is  indicated  and  this  can  be  done  through  the  vagina,  that  is, 
when  the  body  of  the  organ  is  not  enlarged  to  a  very  considerable  extent, 
the  latter  method  is  preferable  to  the  operation  by  abdominal  section,  for 
the  following  reasons : 

(a)  The  shock,  which  we  know  to  be  a  capital  danger  in  any  protracted 
operation  combined  with  laparotomy,  is  so  much  less  in  the  vaginal  ex- 
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tirpation  that  Schroder  has  been  generally  acknowledged  to  be  correct 
in  his  statement  that  a  woman  after  the  total  extirpation  of  the  uterus 
through  the  vagina  resembles  rather  a  puerpera  after  a  considerable 
postpartum  hemorrhage  than  a  patient  who  has  just  experienced  a  very 
severe  operation. 

(6)  The  ligation  of  the  ureters,  and  the  accidental  division  of  the  ureters 
and  opening  of  the  bladder,  can  be  almost,  if  not  entirely,  avoided  in  the 
vaginal  extirpation  by  sufficient  skill  and  care  in  the  operation;  while 
this  dangerous  and  often  fatal  complication  is  likely  to  and  in  a  number 
of  cases  has  actually  taken  place  during  the  abdominal  operation,  be- 
cause the  field  of  operation  in  this  method  is  far  from  the  surface — so  far, 
indeed,  that  resection  of  the  symphysis  pubis  has  been  proposed  as  a 
facilitating  measure.  Besides  this,  the  separation  of  the  organs  in 
question  from  the  uterus  has  to  be  effected  in  the  dark,  while  in  the 
vaginal  extirpation  this  part  of  the  field  of  operation  is  much  more  easily 
accessible. 

(c)  The  safe  removal  of  all  the  carcinomatous  tissue,  which,  as  most 
uterine  carcinomata  originate  in  or  near  the  vaginal  portion,  and  some- 
times appear  as  isolated  nodules  involving  the  vaginal  mucous  membrane 
in  one  or  both  lacunae,  can  be  effected  with  almost  entire  certainty 
through  the  vagina  only,  where  the  whole  of  the  field  of  operation  is  open 
to  view;  while  by  the  abdominal  operation  the  removal  of  the  vaginal 
portion  is  performed  entirely  in  the  dark,  guided  only  by  the  digital 
touch. 

The  character  of  the  malignant  growth  which  is  to  be  extirpated 
through  the  vagina  will,  as  above  stated,  be  most  frequently  a  carcinoma, 
more  rarely  a  sarcoma,  and,  even  more  rarely,  as  in  Czerny's  case,  an 
adenoma  of  the  mucous  membrane,  originating  in  a  fibromyxomyoma  of 
the  wall  of  the  organ. 

When  one  of  these  malignant  growths  has  originated  in  the  cervix  and 
involves  part  of  the  fundus,  or  has  originated  in  the  fundus  and  extended 
from  there  to  the  neck,  and  the  fundus  is  not  enlarged  above  a  size  that 
will  permit  of  a  complete  version  of  the  organ  through  the  anterior 
or  posterior  lacuna  into  the  vagina,  the  operation  is  indicated.  A  large 
majority  of  uterine  carcinomata  commence  in  the  vaginal  portion,  and 
will,  when  operated  upon  in  time,  permit  a  radical  extirpation  of  all  the 
diseased  tissue  by  means  of  an  operation  much  less  dangerous — supra- 
vaginal amputation  of  the  cervix  uteri.  Consequently,  the  total  ex- 
tirpation through  the  vagina  wdll  be  required  in  cases  of  these  carcino- 
mata only  when  they  have  not  been  operated  upon  in  time,  that  is, 
not  until  the  carcinoma  has  extended  above  the  internal  os. 

A  uterine  carcinoma  seldom  originates  in  the  mucous  membrane  of 
the  cervix.  According  to  the  laws  of  development  of  such  carcinomata, 
the  tumor  will  generally  be  a  cylindric-cell  carcinoma,  and  this  form 
of  cancer  will  be  apt  to  reach  far  up  into  the  cavity  of  the  fundus  at  an 
early  stage  of  the  disease,  before  any  considerable  enlargement  or  ulcera- 
tion of  the  vaginal  portion  has  taken  place.  Consequently,  carcinomata 
originating  in  the  mucous  membrane  of  the  cervix  will  indicate,  almost 
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from  the  beginning  of  the  disease,  the  total  extirpation  of  the  uterus 
through  the  vagina. 

It  may  be  difficult  in  a  number  of  cases  to  decide,  even  after  most 
minute  preliminary  examination,  whether  a  uterine  carcinoma  involving 
the  vaginal  portion  and  the  cervix  can  be  removed  satisfactorily  by 
supravaginal  amputation  alone  or  by  total  extirpation  of  the  organ. 
Practically,  the  decision  is  only  of  slight  importance  if  we  proceed  in  the 
following  manner:  Prepare  for  the  total  extirpation;  commence  the 
operation  as  if  the  removal  of  the  cervix  only  were  to  be  performed ;  then, 
if  it  is  discovered  that  all  the  diseased  tissue  cannot  be  removed  by  this 
procedure,  proceed  at  once  to  the  total  extirpation.  This  plan  of  pro- 
cedure does  not  involve  any  loss  of  time,  either  to  the  patient  or  to  the 
operating  surgeon,  because  supravaginal  amputation  is  the  first  step  in 
the  total  extirpation  through  the  vagina. 

The  sarcomata,  which  originate  much  more  frequently  in  the  fundus 
than  in  the  cervix,  will  undoubtedly,  in  most  cases,  before  the  operation 
can  be  considered,  have  enlarged  the  fundus  to  such  an  extent  as  to  make 
the  extirpation  per  vaginam  impracticable,  thus  limiting  their  extirpa- 
tion to  one  of  the  abdominal  operations. 

But  if  a  sarcoma  of  the  uterus  can  be  diagnosed  in  time  to  permit  the 
removal  of  the  organ  through  the  vagina,  this  operation  would  not  only 
be  preferable,  but  would  also  be  likely  to  give  most  satisfactory  results 
as  to  permanent  cure,  since  we  know  that  uterine  sarcomata  are  much 
less  liable  to  involve  the  broad  ligaments  than  carcinomata. 

In  the  more  rare  forms  of  malignant  growths,  such  as  adenofibromata 
or  adenosarcomata,  the  total  extirpation  of  the  uterus  through  the  vagina 
is  to  be  considered  in  the  beginning  of  the  disease,  when  the  hemorrhages 
and  relapses  cannot  be  controlled  by  any  other  operative  procedure. 
But,  unfortunately,  most  myxomata,  fibromyxomata,  and  fibromyo- 
mata  cause  too  great  enlargement  of  the  fundus  before  the  operation  can 
be  considered,  and  consequently  require  total  abdominal  extirpation  or 
abdominal  amputation  of  the  cervix.  Adenomata  also  will  generally 
permit  of  the  removal  of  the  involved  tissues  by  scraping  out  with  the 
sharp  spoon  or  by  cauterization  with  the  galvanocautery.  But  still 
Czerny's  case  stands  as  an  example  of  the  possible  indication  of  the  opera- 
tion in  this  variety  of  tumors. 

As  contraindications  to  the  total  extirpation  through  the  vagina  we 
may  mention  considerable  involvement  of  the  broad  ligaments,  bladder, 
or  rectum  by  the  cancer,  and  the  palpable  infiltration  of  the  deep-seated 
lymph-glands  along  the  border  of  the  pelvis  minor,  and,  finally,  very  lim- 
ited mobility  of  the  uterus.  If  it  is  found  on  exploration  that  the  uterus 
cannot  be  moved  up  and  down  almost  as  easily  as  when  in  its  normal 
condition,  but  is  attached  to  the  walls  of  the  pelvis  minor  or  to  the  organs 
situated  behind  it,  the  operation  may  have  to  be  abandoned,  because  it  is 
a  conditio  sine  qua  non  for  its  practicability  that  the  vaginal  portion  can 
be  drawn  down  almost  into  the  vulva  or  very  near  to  the  end  of  the 
vagina.  Too  violent  traction  may  cause  rupture  of  adhesions  or  of  the 
broad  ligament,  with  subsequent  hemorrhage  from  vessels  situated  so 
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high  up  in  the  abdominal  cavity  as  to  be  entirely  inaccessible  for  surgical 
control  through  the  vagina. 

//.  The  Operation. — A  few  preparatory  measures  before  the  opera- 
tion may  be  indicated.  If  the  patient  has  a  fetid  carcinomatous  ulcer 
of  the  vaginal  portion  or  of  the  external  os,  we  naturally  desire  to  have 
the  mucous  membrane  of  the  vagina  disinfected  as  far  as  possible  before 
leaving  this  cavity  in  open  communication  with  the  pelvic  cellular  tissue, 
or  even  the  peritoneal  cavity.  To  this  end  it  has  been  advised  that  the 
entire  decayed  wall  of  the  cancerous  ulcer  be  scraped  out  with  the  sharp 
spoon  as  a  preparatory  procedure  five  to  eight  days  before  the  operation; 
and  then  that  the  vagina  be  washed  out  two  or  three  times  daily  with  a  2 
or  3  per  cent,  solution  of  carbolic  acid.  After  each  injection  the  vagina 
should  be  filled  up  with  salicylated  absorbent  cotton  to  take  up  any  fetid 
matter  which  may  be  excreted  from  the  tumor.  During  this  period  it  is 
advisable  to  give  only  liquid  food  to  the  patient,  and  to  administer  mild 
cathartics  sufficient  to  produce  daily  alvine  discharges,  with  a  view  to 
having  the  bowels  empty  at  the  time  of  the  operation,  that  alvine  dis- 
charges may  not  occur  during  the  first  week  or  two  of  the  after-treat- 
ment. 

Six  reliable  assistants  are  required  in  performing  the  extirpation. 
The  patient  is  deeply  anesthetized  and  placed  on  a  table  in  the  lithotomy 
position.  Good  light — I  should  always  prefer  sunlight — upon  the  field 
of  operation  is  very  necessary.  The  vagina  is  first  washed  out  with  a  5 
per  cent,  solution  of  carbolic  acid;  the  hairs  on  the  mons  veneris  and 
perineum  carefully  shaved  off,  and  the  skin  around  the  vulva  cleaned 
and  disinfected  by  means  of  soap,  nail-brush,  and  3  to  5  per  cent,  solu- 
tion of  carbolic  acid.  The  spray  is  not  employed,  as  it  is  unnecessary 
and  troublesome;  but  the  field  of  the  operation  is  constantly  irrigated  by 
a  £  to  3  per  cent,  solution  of  carbolic  acid,  either  by  an  irrigator  or,  what 
I  consider  preferable,  by  disinfected  sponges. 

An  assistant  on  each  side  holds  a  femur  of  the  patient,  and  also  a 
Simon's  speculum  for  dilatation  of  the  vulva.  The  blade  of  the  specu- 
um  should  be  a  little  longer  than  usual;  that  is,  2^  to  3  inches  instead 
of  the  ordinary  length,  2  inches,  and  somewhat  concave  laterally,  so  as 
to  fit  against  the  pubic  arch,  with  a  view  to  the  dilatation  of  the  vagina 
to  its  utmost  extent. 

If  the  entrance  to  the  vagina  should  be  too  narrow,  as  may  be  the 
case  in  nulliparae,  the  perineum  should  be  divided  in  the  median  line. 
This  wound  may,  at  the  close  of  the  operation,  be  united  by  a  simple 
perineorrhaphy. 

If  it  is  discovered  later  in  the  operation  that  any  part  of  the  vagina  is 
too  narrow,  it  may  be  enlarged  with  a  knife  in  the  lateral  regions,  so  that 
the  bladder  and  rectum  may  not  be  accidentally  opened. 

The  vagina  having  thus  been  sufficiently  dilated  by  means  of  Simon  s 
specula  held  against  the  anterior  and  posterior  wall,  the  vaginal  portion 
of  the  uterus  is  now  seized  by  a  strong  vulsellum  forceps  and  drawn  down 
as  far  as  possible  toward  the  vulva.  In  the  majority  of  cases  the  ^ancer- 
ous  tissue  which  is  seized  by  the  forceps  is  so  soft  and  friable  that  the 
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forceps  will  tear  through  when  the  necessary  traction  is  applied  to  the 
organ.  To  obviate  this  difficulty,  Billroth  has  devised  a  strong  vulsel- 
lum  forceps  having  4  instead  of  2  hooks  at  the  end  of  each  branch.  The 
only  additional  change  in  this  instrument  that  I  suggest  is  that  these 
hooks  be  flattened  instead  of  cylindric,  so  that  the  friable  tissue  may  be 
more  firmly  held. 

The  vaginal  portion  having  thus  been  drawn  down  toward  the  vulva, 
Mikulicz  advises  that  a  heavy  silk  ligature  be  passed  through  each  lateral 
portion  of  the  fornix  of  the  vagina,  close  to  the  cervix,  and  within  the 
area  of  the  tissue  to  be  extirpated.  From  experiments  on  the  cadaver  I 
was  unable  to  see  how  these  loops  could  facilitate  the  drawing  down  of  the 
organ,  as  I  invariably  found  that,  on  exercising  any  traction  upon  them, 
the  njucous  membrane  and  soft  tissues  around  the  cervix  would  alone  be 
drawn  down,  the  cervix  not  yielding.  Schroder  does  not  make  use  of 
these  loops,  but  handles  the  organ  with  the  vulsellum  forceps  alone. 

The  next  step  in  the  operation  is  to  make  a  circular  incision  through 
the  mucous  membrane  of  the  fornix  of  the  vagina  around  the  lower  end  of 
the  cervix.  It  is  needless  to  state  that  this  incision  must  be  made  about 
1  cm.  distant  from  any  visible  carcinomatous  infiltrated  portion  of  the 
mucous  membrane  of  the  vaginal  portion.  The  loose  submucous  cellu- 
lar tissue  should  be  separated  from  the  infiltrated  cervix  by  means  of 
blunt  instruments,  such  as  the  handle  of  the  scalpel  or  the  closed  curved 
scissors,  that  is,  with  the  instrument  which  has  been  used  to  make  the 
incision.  I  prefer  for  this  purpose  the  curved  scissors,  such  as  are  gener- 
ally used  in  plastic  vaginal  operations.  When  this  dissection  has  been 
made,  the  uterus  will  yield  more  readily  to  the  traction  of  the  vulsellum 
forceps.  It  is  now  advisable  to  pass  two  loops  of  heavy  silk  through  the 
middle  or  upper  portion  of  the  cervix,  by  means  of  which  the  latter  may 
be  drawn  down  and  handled  more  easily. 

On  the  lateral  sides  of  the  cervix  the  connective  tissue  forming  the 
lower  borders  of  the  lateral  ligaments  is  firm  and  resistant,  and  will  re- 
quire the  knife  or  scissors  for  its  division.  We  must  here  expect  to  meet 
with  bleeding  vessels  which  will  have  to  be  ligated  separately.  To  avoid 
unnecessary  hemorrhage  it  is  well  to  act  upon  Czerny's  suggestion,  and 
place  an  assistant  on  the  left  or  right  side  of  the  patient,  to  make  digital 
compression  of  the  abdominal  aorta  whenever  needed  during  the  opera- 
tion. 

The  dissection  of  the  cervix  being  finished,  the  uterus  can  be  drawn 
further  down,  usually  enough  to  allow  of  the  palpation  with  the  finger 
of  the  lower  portion  of  the  fundus  uteri. 

At  this  period  of  the  operation  it  must  be  decided  whether  the  supra- 
vaginal amputation  or  the  total  extirpation  of  the  uterus  shall  be  per- 
formed. A  double  heavy  silk  thread  is  passed  through  the  lower  portion 
of  the  fundus,  looped,  and  taken  to  the  side  to  be  used  later  in  handling 
the  fundus.  Mikulicz  knots  this  loop  and  uses  it  as  a  hemostatic  during 
the  amputation  of  the  cervix.  I  prefer,  however,  not  to  use  this  ligature, 
as  I  can  then  judge  better  of  the  condition  of  the  parts  after  the  amputa- 
tion.    An  incision  is  now  made  through  the  cervix  into  the  uterine  canal. 
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or,  still  better,  the  entire  cervix  is  removed.  The  uterine  canal  is  ex- 
plored by  the  finger,  in  order  to  ascertain  if,  and  how  far,  the  cancerous 
infiltration  has  involved  the  mucous  membrane  of  the  fundus.  By 
means  of  this  exploration  and  the  examination  just  referred  to  we  will  be 
able  to  decide  whether  supravaginal  amputation  will  enable  us  to  remove 
the  whole  amount  of  cancerous  tissue,  and  if  so,  to  complete  the  opera- 
tion at  this  point  in  the  usual  manner  by  uniting  the  cut  surfaces  of  the 
mucous  membrane.  If,  however,  the  whole  of  the  cancerous  tissue  can- 
not be  removed  by  this  procedure,  the  next  step  in  the  total  extirpation 
of  the  organ  must  be  made,  namely: 

The  Opening  into  the  Peritoneal  Cavity. — (a)  Opening  of  the  Anterior 
Culdesac. — Here  we  wdll  have  to  use  extreme  care  to  avoid  the  opening 
of  the  bladder.  In  some  cases  this  dissection  is  very  easy;  in  others, 
very  difficult.  By  the  loop  mentioned  above  the  fundus  of  the  uterus  is 
drawTi  downward  and  backward  toward  the  anus,  and  the  loose  connec- 
tive tissue  between  the  bladder  and  the  uterus  separated  by  blunt  instru- 
ments. If,  in  making  this  separation,  we  keep  too  close  to  the  fundus, 
we  run  the  risk  of  dissecting  into  the  tissue  of  its  wall,  in  which  case  all 
the  diseased  tissue  may  not  be  removed;  and,  on  the  other  hand,  if  we 
keep  away  from  the  fundus  uteri  and  close  to  the  bladder,  we  may  pene- 
trate the  posterior  wall  of  the  latter,  which,  if  its  wall  is  not  diseased, 
should  by  all  means  be  avoided.  As  an  aid,  at  this  stage  of  the  opera- 
tion, Mikulicz  has  made  a  very  rational  proposition,  namely,  to  intro- 
duce a  catheter  or  urethral  sound  with  short  curve  through  the  urethra 
into  the  bladder,  to  turn  the  point  f orw  ard  so  as  to  push  the  cervix  of  the 
bladder  out  into  the  vagina,  thereby  making  the  posterior  wall  of  the 
bladder  tense,  and  at  the  same  time  lifting  it  up  and  away  from  the  an- 
terior wall  of  the  uterus,  which  has  been  drawn  backward  and  down- 
ward. 

When  dissecting  with  the  organ  in  this  position,  the  accidental  open- 
ing into  the  bladder  will  be  avoided,  and,  finally,  we  will  reach  the  peri- 
toneum, through  which,  in  the  median  line,  a  little  opening  is  made,  and 
through  this  opening  a  finger  is  introduced  into  the  vesico-uterine  fossa. 
Using  the  finger  as  a  guide,  the  opening  in  the  peritoneum  is  now  dilated 
outw^ard  on  both  sides,  keeping  close  to  the  uterus,  until  the  anterior 
surface  of  the  broad  ligaments  is  reached. 

By  holding  the  bladder  and  uterus  in  the  positions  just  described 
there  is  little  or  no  danger  of  cutting  into  the  ureters,  as  they  will  be  from 
1  to  2  cm.  out  of  the  field  of  operation.  As  to  the  opening  of  the  bladder, 
there  are  cases  in  which  the  cancer  has  extended  into  its  muscular  coa,t, 
or  even  through  this  and  into  the  mucous  membrane.  As  it  is  a  law  in 
the  removal  of  cancerous  tumors  to  remove  all  the  diseased  tissue,  ir- 
respective of  the  organs  met  with,  except  as  far  as  actual  and  immediate 
danger  to  life  is  concerned,  we  may  proceed,  as  in  my  case,  to  the  open- 
ing, in  some  cases  necessarily  extensive,  of  the  bladder.  Schroder  does 
not  hesitate,  when  necessary,  to  recommend  the  deliberate  performance 
of  this  complication  to  the  operation,  and  my  case  shows  that  this  can 
be  accomplished  without  any  danger  to  the  patient  when  the  vesical 
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wound  is  carefully  closed,  and  the  after-treatment  conducted  with  refer- 
ence to  this  complication.  I  shall  return  later  on  to  the  further  con- 
sideration of  this  point. 

(b)  The  Opening  of  the  Posterior  Culdesac. — When  the  uterus  has 
been  drawn  upward  toward  the  symphysis  pubis,  one  or  two  fingers 
should  be  introduced  through  the  anterior  culdesac,  hooked  around  the 
fundus,  and  passed  down  into  Douglas'  culdesac,  and  the  opening  of  the 
latter  easily  effected  on  the  point  of  the  finger  as  a  guide.  The  opening 
thus  made  is  dilated  outward  toward  the  lateral  ligaments,  in  the  same 
way  as  this  was  accomplished  in  the  anterior  culdesac.  In  passing  the 
fingers  around  the  fundus  we  may  sometimes  meet  with  adhesions  be- 
tween the  latter  and  the  surrounding  peritoneal  wall.  Such  adhesions 
should  be  separated,  if  possible,  by  the  finger-nails  as  close  to  the  uterus 
as  possible.  Too  firm,  heavy,  and  extensive  adhesions  may  necessitate 
the  abandonment  of  the  operation  at  this  point  (Martin) ,  as  too  forcible 
traction  would  be  liable  to  tear  off  large  portions  of  the  parietal  peri- 
toneum, torn  vessels  in  which  might  cause  hemorrhage  into  the  peritoneal 
cavity  at  a  point  too  high  up  to  permit  the  bleeding  vessels  to  be  caught 
up  and  ligated  from  the  vagina. 

The  fundus  of  the  uterus  is  now  adherent  only  by  or  suspended  in  the 
lateral  ligaments;  but  before  we  can  seize  these,  we  will  have  to  proceed 
with  the  next  step  in  the  operation: 

The  Eversion  of  the  Fundus  Uteri.— It  is  necessary  to  seize  the  fundus 
and  draw  it  down  into  the  vulva  before  the  lateral  ligaments  can  be 
brought  into  the  field  of  operation.  The  eversion  may  in  many  cases  be 
accomplished  by  combined  manipulation  with  the  index-finger  of  each 
hand,  without  any  particular  difficulty.  But  in  some  cases,  when,  for 
instance,  the  fundus  is  somewhat  enlarged  or  the  lateral  ligaments  short 
and  tense,  it  may  prove  a  rather  troublesome  step  in  the  operation. 
Sharp  hooks  or  the  vulsellum  forceps,  introduced  through  the  vesico- 
uterine fossa  and  seizing  the  fundus  uteri,  which  has  been  pressed  for- 
ward by  the  index-finger  of  the  left  hand  in  Douglas'  fossa,  will  usually 
be  sufficient  to  bring  the  fundus  down  through  the  vesico-uterine  fossa 
into  the  vagina.  But  in  a  number  of  cases  the  tissue  of  the  fundus  is 
soft,  and  these  instruments  will  tear  through.  As  the  operation  itself 
is  so  difficult  and  the  time  occupied  in  its  performance  so  great,  any  sug- 
gestions by  which  the  duration  of  any  of  the  steps  of  the  operation  may 
be  shortened  and  the  operation  facilitated  should  be  accepted  with 
gratitude. 

Martin,  who  has  several  times  met  with  diflSculty  in  the  eversion  of 
the  uterus,  has  devised*  an  instrument  of  about  the  shape  and  size  of  the 
urethral  sound,  the  end  of  which  is  enlarged  into  an  oblong,  oval  body, 
or,  as  he  describes  it,  "pear-shaped."  The  circumference  of  the  end  is 
4  cm.,  and  the  whole  instrument  33  cm.  long.  He  pushes  the  pear- 
shaped  end  of  this  instrument  into  the  uterine  canal,  holding  the  handle 
and  shaft  up  against  the  symphysis  pubis.     On  bringing  the  shaft  down 

*  Centralbl.  f.  Gynakologie,  1881,  vol.  v,  p.  99. 
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toward  the  rectum  the  fundus  uteri  can  be  pushed  upward  against  the 
concave  surface  of  a  Sims'  speculum,  and  be  made  to  shde  out  far 
enough  along  this  to  be  seized  in  the  anterior  lacuna.  A  loop  of  heavy 
silk  thread  is  now  passed  through  the  fundus,  the  ends  knotted,  so  that 
by  it  the  fundus  may  be  drawn  down  or  moved  in  any  desired  direction 
during  the  next  step  of  the  operation : 

The  Separation  of  the  Uterus  from  the  Lateral  Ligaments. — The  main 
point  to  have  in  view  during  this  stage  of  the  operation  is  to  effect  perfect 
security  for  immediate,  and  especially  for  secondary,  hemorrhage  from  the 
large  vessels  supplying  the  uterus.  This  may  be  effected  in  two  ways — 
(a)  By  the  separate  ligation  of  every  bleeding  vessel  as  soon  as  opened 
(Czerny,  Hof meier) ;  or  (6)  by  ligating  the  lateral  ligaments  en  masse 
(Billroth,  Mikulicz,  Schroder).  The  future  must  decide  which  of  these 
methods   is  preferable — each  of  them  has  its  decided  advantages. 

(a)  The  gradual  division  and  successive  ligation  of  all  vessels  is  the 
most  rational,  on  general  surgical  principles,  and  possesses  the  two  fol- 
lowing advantages:  First,  it  permits  us  to  insp)ect  the  entire  cut  surface 
of  the  ligaments,  and  ascertain  if  any  cancerous  tissue  has  been  left  in 
situ.  If  this  has  been  done,  it  permits  us,  by  means  of  blunt  instruments, 
as,  for  instance,  two  dissecting  forceps,  to  excavate  and  remove  any 
spots  of  cancerous  tissue,  cancerous  infiltrated  lymph-ducts  and  lymph- 
glands,  as  far  as  the  exterior  wall  of  the  pelvis  minor.  This  may  be  done 
with  the  same  security  and  in  exactly  the  same  way  in  which  the  similar 
operation  for  the  removal  of  cancerous  lymph-glands  in  the  axilla,  after 
the  removal  of  a  cancerous  mammary  gland,  is  performed.  Second,  it 
has  the  advantage  of  not  leaving  any  part  of  the  lateral  ligament  to 
slough,  as  does  the  ligature  en  masse,  and,  consequently,  there  is  no  risk 
of  leaving  decomposing  tissue  in  or  inside  of  the  peritoneal  wound. 

This  procedure  has  the  following  disadvantages,  which,  of  course,  are 
identical  with  the  advantages  of  the  other  method,  namely,  that  it  takes 
a  longer  time  and  is  less  secure  as  regards  the  stopping  of  hemorrhage. 

(6)  Ligature  en  masse. — I  feel  inclined,  with  Billroth,  Mikulicz,  and 
Schroder,  to  consider  the  ligature  en  masse  as  the  safest  and  most  easily 
accomplished.  The  way  to  proceed  therewith  is  as  follows:  Pass  a 
heavy  silk  thread  round  the  entire  ligament,  and  ligate  as  far  out  toward 
the  lateral  wall  of  the  pelvis  as  possible.  Insert,  just  at  the  medial  side 
of  this  ligature,  through  the  midst  of  the  lateral  ligament,  a  double  heavy 
silk  thread  by  means  of  a  pointed,  curved  aneurism  needle,  and  thus 
ligate  the  ligament  in  two  portions.  Leave  one  of  the  ends  of  these  liga- 
tures long  enough  to  extend  outside  of  the  vagina.  As  the  lateral  liga- 
ments are  often  rather  voluminous,  and  the  slipping  of  the  ligatures 
would  be  a  very  undesirable  accident,  Billroth 's  avoidance  of  this  by  the 
following  device  is  noteworthy.  Before  applying  the  ligatures  around 
the  lateral  ligament  he  seizes  the  latter,  through  its  entire  thickness,  with 
a  strong  forceps  having  two  long  and  narrow  branches,  made  especially 
for  this  purpose,  and  closing  the  forceps  forcibly  he  makes,  by  means  of 
its  branches,  a  depression,  furrow,  or  sulcus  in  the  ligament,  exactly  the 
same  effect  as  is  produced  in  the  pedicle  of  ovarian  tumors  by  means  of 
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the  common  temporary  clamp.  In  this  furrow  he  applies  the  ligature  oi 
masse  after  the  removal  of  the  forceps.  A  second  furrow  is  made  for  the 
double  reserve  ligature  in  two  portions. 

When,  thus,  the  lateral  ligament  is  securely  ligated,  the  long  ends  of 
the  ligatures  are  run  downward  and  outward,  the  uterus  drawn  inward 
toward  the  median  line,  and  the  central  portion  of  the  lateral  ligament 
divided  at  about  1  cm.  from  the  ligature.  For  further  security  against 
hemorrhage  the  larger  vessels  met  with  may  be  ligated  separately  with 
catgut  or  silk. 

One  of  the  lateral  ligaments  having  thus  been  divided,  it  is  easy  to 
draw  the  fundus  uteri  down  into  the  vulva,  and  then  not  only  explore 
with  the  finger,  but  even  inspect  with  the  eye,  the  ovaries  and  the  whole 
of  the  lateral  ligaments.  If  any  of  these  parts  are  involved  with  cancer 
or  otherwise  degenerated,  the  question  of  their  removal  naturally  presents 
itself.  As  far  as  I  know,  this  has  not  yet  been  performed  successfully, 
but  in  cases  of  need,  where  the  diseased  parts  in  question  are  sufficiently 
movable  to  permit  of  their  being  brought  down  into  the  field  of  operation, 
ligatures  can  be  passed  around  their  peripheral  attachments,  and  they 
themselves  removed  (Schroder).  The  second  lateral  ligament  is  easily 
ligated,  in  the  same  manner  as  above  described,  the  uterus  separated 
entirely  and  taken  out  through  the  vulva. 

Treatment  of  the  Peritoneal  and  Vaginal  Wounds. — It  is  as  yet  an 
open  question  whether  the  wound  in  the  peritoneum  shall  be  left  open  or 
carefully  united.  To  me  it  seems  decidedly  the  most  rational  procedure 
to  unite  the  whole  of  the  peritoneal  wound  as  carefully  as  possible 
(Czerny,  Martin).     To  this  end  I  proceed  in  the  following  manner: 

A  heavy  silk  ligature  is  pushed  in  through  the  mucous  membrane  of 
the  posterior  lacuna,  near  the  lateral  corner  of  the  vaginal  wound ;  passed 
through  the  midst  of  the  ligated  lateral  ligament,  just  outside  of  the 
ligature,  and  brought  out  through  the  mucous  membrane  of  the  anterior 
lacuna.  When  this  ligature  is  tied,  it  serves  to  draw  the  peripheral  end 
of  the  lateral  ligaments  down  into  the  vagina,  or  at  any  rate  into  the 
vaginal  wound,  with  a  view  of  keeping  the  sloughing  central  portions  of 
the  lateral  ligaments  out  of  the  peritoneal  cavity. 

After  having  carefully  cleaned  the  prolapsing  intestines  with  dis- 
infected sponges,  some  of  which  are  allowed  to  remain  for  a  short  time 
between  the  intestines  and  the  upper  part  of  Douglas'  fossa,  I  take  hold 
of  the  edges  of  the  peritoneum  with  sharp  hooks,  draw  them  down  and 
toward  each  other,  and  unite  them  carefully  with  fine  sutures  of  dis- 
infected silk,  distant  about  0.5  cm.  from  each  other,  commencing  in  the 
median  line,  so  as  to  be  hindered  less  by  the  prolapsing  intestines,  and 
continuing  from  this  point  outward  on  each  side  until  the  last  suture  is 
closed  to  or  through  the  peritoneal  surface  of  the  lateral  ligament,  which 
had  previously  been  drawn  down. 

If  the  bladder  or  rectum  has  been  opened  by  accident  or  intention, 
these  openings  are  carefully  united  by  a  suflScient  number  of  fine  silk 
sutures,  taking  care  to  have  these  passing  through  the  muscular  walls  of 
these  organs  alone,  and  not  involving  the  mucous  membrane.  All  these 
sutures  are  cut  off  short  and  left  in  permanently. 
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Some  operators  (Billroth,  Mikulicz,  Schroder)  do  not  unite  the  wound 
in  the  peritoneum.  Schroder  leaves  it  as  it  is  and  inserts  a  heavy  drain- 
age-tube, terminating  in  a  transverse  portion,  the  ends  of  which  rest 
upon  the  upper  inner  surface  of  the  ligated  lateral  ligament.  The 
vaginal  portion  of  this  tube  is  kept  firmly  m  place  by  means  of  salicylated 
cotton  wound  around  it. 

Billroth  and  Mikulicz  pass,  through  the  edges  of  both  flaps  of  the  peri- 
toneal wound,  silk  threads,  two  or  three  on  each  side.  These  are  knotted, 
and  when  traction  is  made  upon  them,  draw  the  edges  of  the  wound 
together  so  that  it  resembles  the  mouth  of  a  tobacco-pouch.  The  latter 
procedure  of  Billroth  and  Mikulicz  is  resorted  to,  not  with  a  view  to 
using  drainage-tubes,  but  rather  with  a  view  to  employing  permanent 
irrigation  in  all  cases.  To  the  external  opening  of  their  irrigator  are 
attached  the  ends  of  all  the  silk  threads,  both  from  the  peritoneal  wound 
and  from  the  lateral  ligaments.  That  this  latter  procedure  does  not 
present  any  absolute  security  against  invasion  of  the  peritoneal  cavity 
by  liquid  or  micrococci  from  the  vagina  is  obvious,  and  in  cases  like  my 
own,  in  which  the  bladder  was  opened,  I  should  certainly  trust  nothing 
but  a  most  minute  closure  of  the  peritoneal  wound. 

Before  considering  the  after-treatment,  I  shall  only  say  about  the 
operation  that  even  under  the  most  favorable  circumstances  it  is  a  long 
and  difficult  one.  The  space  that  is  left  for  the  field  of  operation  is  small. 
The  applicance  of  sutures  and  ligation  of  vessels  have,  as  a  general  rule, 
to  be  done  1  or  2  inches  internal  to  the  vulva.  The  working  space  in  the 
vagina  may  be  increased  somewhat  by  the  use  of  a  Simon's  speculum, 
applied  in  each  lateral  wall  of  the  cavity.  No  considerable  hemorrhage 
has  been  reported  in  any  of  the  cases  on  record,  still  the  compression  of 
the  abdominal  aorta  may,  in  case  of  need,  be  of  great  value. 

In  less  favorable  cases,  in  which,  on  account  of  adhesions  or  for  some 
other  reason,  the  uterus  is  not  very  movable;  the  walls  of  the  vagina 
more  rigid;  the  bladder  or  rectum  opened ;  the  operation  certainly  de- 
serves, as  Martin  says,  "to  be  classed  as  one  of  the  most  difficult  opera- 
tive procedures  in  abdominal  surgery." 

Possible  Mishaps  During  the  Operation. — We  have  already  mentioned 
the  opening  of  the  bladder  and  rectum  and  shown  that  this  may  be  some- 
times necessary,  so  that  these  should  not  be  counted  among  the  mishaps, 
strictly  speaking,  and  the  treatment  of  sufh  openings  by  careful  union 
has  been  also  mentioned. 

The  division  of  one  or  both  of  the  ureters  might  be  among  the  possi- 
bilities, though  I  do  not  know  that  it  has  happened  in  any  of  the  cases  on 
record.  The  only  way  to  obviate  the  ill  consequences  of  such  a  division, 
that  is,  evacuation  of  urine  from  the  ureter  into  the  peritoneal  cavity, 
would  be  to  seize  the  upper  end  of  the  divided  ureter,  pass  a  loop  through 
its  wall,  draw  it  down  into  the  vagina,  and  fix  it  there  by  means  of  sutures. 
When  this  is  carried  out  effectually,  I  do  not  think  that  the  mishap  would 
necessarily  endanger  the  patient's  life,  as  the  wound  would  heal  up,  and 
only  a  uretero vaginal  fistula  would  remain. 

The  involving  of  one  of  the  ureters  in  the  ligation  en  masse  of  the 
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lateral  ligament  should,  of  course,  be  studiously  avoided.  If,  however, 
the  operator  exercises  due  care,  there  is  hardly  any  risk  of  this  most 
dangerous,  not  to  say  fatal,  complication. 

The  accidental  opening  of  the  intestines  prolapsing  from  or  tied  down 
into  the  vesico-uterine  or  Douglas'  fossae  by  old  adhesions  is  within  the 
more  remote  possibilities.  Undesirable  as  such  an  accident  would  be,  it 
might  not  be  necessarily  fatal  if  a  perfect  union  with  catgut  or,  better, 
fine  aseptic  silk  sutures  is  carefully  effected,  according  to  the  well-known 
laws  for  operations  upon  the  intestines. 

Hemorrhage  from  torn  vessels  situated  too  high  up  in  the  pelvic  cavity 
to  permit  of  effective  ligation  may,  as  above  stated,  prove  fatal,  but  this, 
we  are  happy  to  say,  is  rarely  met  with. 

///.  After-treatment. — The  main  and  predominant  "question  in  the 
after-treatment  is  the  question  of  drainage,  combined  or,  we  might  say, 
identical  with  that  form  of  the  antiseptic  method  or  antiseptic  precau- 
tions which  will  prove  the  most  effectual  in  keeping  inflammation  or 
infection  away  from  the  wound  and  the  surrounding  tissues  and  cavities. 
In  considering  this  question  we  must  take  into  account  the  merits  and 
demerits  of  drainage-tubes  and  the  washing  out  of  the  vagina  through 
these,  on  the  one  hand,  and  permanent  irrigation,  on  the  other. 

(a)  Drainage-tubes. — A  heavy  drainage-tube  with  a  transverse 
T-shaped  portion  resting  in  the  ununited  peritoneal  and  vaginal  wound, 
and  retained  in  position  by  salicylated  cotton  wound  around  it,  is  em- 
ployed by  Schroder.  He  makes  injections  of  disinfectant  solutions  only 
when  rise  in  temperature  or  fetid  smell  of  the  discharges  calls  for  it.  His 
brilliant  success  with  this  operation  is  a  strong  argument  in  favor  of  his 
method  of  treatment,  in  spite  of  any  a  priori  objections  that  might  be 
made  about  not  uniting  the  peritoneal  wound  and  the  infrequent  wash- 
ing out  of  the  drainage-tube.  Martin  makes  use  of  drainage-tubes  only 
for  the  drainage  of  the  vaginal  wound,  as  he  recommends  a  careful  union 
of  the  peritoneal  wound. 

The  use  of  drainage-tubes  has  the  great  advantage  that  it  incom- 
modes the  patient  very  little  in  the  after-treatment  as  compared  with 
the  permanent  irrigator.  But  it  is  still  an  open  question  whether  suffi- 
cient disinfection  can  always  be  effected  by  them  in  cases  where  the 
bladder  or  rectum  has  been  opened.  In  one  of  Czerny's  cases,  in  which 
the  bladder  was  opened,  the  peritoneal  wound  was  united,  drainage- 
tubes  inserted,  and  the  patient  recovered.  In  Billroth's  case.  No.  4,  in 
which  the  bladder  was  opened  and  united  by  sutures  and  the  patient 
died  from  septic  peritonitis  thirty  hours  after  the  operation,  drainage- 
tubes  were  employed  in  the  ununited  peritoneal  wound,  according  to 
Schroder's  method. 

(6)  Constant  Irrigation. — Two  fatal  cases  of  Billroth's,  in  which  peri- 
tonitis occurred  notwithstanding  the  use  of  drainage-tubes,  led  Mikulicz 
to  consider  permanent  irrigation  as  a  method  permitting  more  nearly 
perfect  disinfection,  and  thereby  promising  the  avoidance  of  fatal  septic 
inflammations,  namely,  septic  peritonitis  and  phlegmonous  inflammation 
of  the  cellular  tissue  of  the  pelvis. 
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In  some  of  the  fatal  cases  in  which  drainage  of  the  peritoneal  cavity- 
had  been  employed  the  postmortem  examination  showed  that  this  drain- 
age had  been  frustrated  by  the  pliable  walls  of  the  intestines,  and  still 
more  mobile  and  pliable  omentum,  which  had  occluded  the  openings  in 
the  drainage-tubes,  above  which  large  accumulations  of  septic  fluid  had 
formed.  On  this  account  Mikulicz  came  to  the  conclusion  that  it  was 
impossible,  by  any  method  known  up  to  the  present  time,  to  make 
effective  drainage  of  the  peritoneal  cavity. 
From  an  a  priori  pathologic-anatomic  point  of 
view,  I  shall  most  certainly  agree  with  him  in 
this  respect;  but  there  is  always  some  dissension 
l)etween  a  'priori  reasonings  and  facts,  as  the 
statistics  have  shown  that  Bardenheuer's  drain- 
age through  the  vagina  is  a  valuable  factor  in 
making  Freund's  operation,  that  is,  the  ab- 
dominal method  of  total  extirpation  of  the 
uterus,  considerably  less  fatal. 

It  occurred  to  me  that  permanent  irriga- 
tion would  be  the  safest  method  in  my  case  in 
which  the  bladder  had  been  opened,  and  I  con- 
sequently used  a  permanent  irrigator,  made 
exactly  after  the  pattern  of  Mikulicz's,  as 
shown  in  the  cut  in  his  above-mentioned  pa- 
per.* 

As  I  found  in  the  course  of  the  after-treat- 
ment some  inconveniences  of  minor  importance 
attendant  upon  the  use  of  Mikulicz's  irrigator, 
I  shall  here,  for  the  sake  of  brevity,  describe 
the  modified  instrument  I  propose  to  use.  As 
shown  in  Fig.  37,  it  consists  of  a  cylindric 
vaginal  speculum,  the  central  end  of  which  is 
compressed  and  flattened  so  as  to  terminate 
not  in  a  circular,  but  in  an  oval  opening,  the 
transverse  diameter  of  which  is  the  longer,  and 
of  the  same  length  as  the  diameter  of  the  tube. 
The  internal  half  of  the  speculum  is  perforated 
by  a  large  number  of  small  holes  cut  close  to  one 
another.  Mikulicz's,  irrigator  has  a  small  num- 
ber of  large  holes,  through  which  the  edematous 
mucous  membrane  of  the  vagina  protruded  a 

few  days  after  the  operation,  forming  polypi,  which  not  only  made 
every  movement  of  the  instrument  painful,  but  made  its  removal 
extremely  difficult.  At  the  outer  end  of  this  speculum,  at  its  upper 
and  lower  aspect,  in  the  median  line,  are  rings  through  which  bands 
are  passed  which  are  attached  to  a  cincture  around  the  abdomen,  for 
the  purpose  of  retaining  the  instrument  in  position.     At  the  free  bor- 


Fig-  37- — Vaginal  irrigator   (half 
of  natural  size). 

A,  Speculum  (lateral  view) :  i , 
Handle,  through  the  ring  of  which 
any  cylindric  body,  for  instance,  a 
vaginal  dressing  forceps,  can  be 
pushed  for  getting  a  firm  hold;  2, 
2,  rings  for  the  bands  for  attach- 
ment of  the  apparatus  to  abdom- 
inal cincture;  3, 3,  lateral  screws 
to  fasten  the  cover;  4,  small  spring 
for  attachment  of  long  ends  of 
ligatures  around  the  broad  liga- 
ments; 5,  small  holes  through  the 
internalhalf  of  speculum;  6,  nut. 

B,  Cover:  i,  Afferent  tube 
with  2,  screw;  3,  stopcock,  and  4. 
terminal  bulb  with  small  openings 
S,  efferent  tube;  6,  openings  for 
overflow  tube;  7,  hole  for  lateral 
screw. 

Note. — The  cover  does  not 
fit  tightly  to  the  speculum,  but  is 
made  air-tight  by  means  of  rubber 
washers. 


*  Wien.  med.  Wochenschr.,  1881,  vol.  xxvi,  p. 
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der  of  the  speculum  are  two  small  hooks  for  the  attachment  of  the 
long  ends  of  the  ligatures  around  the  broad  ligaments.  To  the  upper 
external  border  of  the  speculum  is  attached  a  small  handle,  which  steadies 
the  speculum  and  tends  to  keep  it  immobile  while  the  cover  is  being 
removed  or  replaced.  A  water- tight  cover  is  fitted  accurately  to  the 
outer  end  of  the  speculum.  Through  the  center  of  this  cover  passes  the 
metallic  afferent  tube,  terminating  in  a  bulb  having  numerous  small 
perforations.  Below  the  afferent  tube  is  a  short  efferent  tube,  which 
originates  in  the  cover.  To  each  of  these  tubes  rubber  tubing  is  at- 
tached, that  of  the  afferent  tube  communicating  with  a  vessel  half  a 
meter  above  the  level  of  the  vagina,  containing  the  irrigating  fluid;  that 
of  the  efferent  tube  discharging  into  a  vessel  placed  on  the  floor  by  the 
bedside.  The  irrigating  fluid  passes  down  through  the  afferent  tube,  out 
through  the  holes  in  the  speculum,  irrigates  the  wound,  fills  up  the  specu- 
lum, and  passes  out  through  the  efferent  tube.  To  avoid  any  undue 
pressure  upon  the  wound  from  too  sudden  an  influx  of  fluid,  or  by  the 
occlusion  of  the  efferent  tube  by  clots  of  blood  or  the  debris  of  eliminated 
tissue,  there  is  a  hole  in  the  cover  above  the  afferent  tube  through  which 
the  fluid  may  pass  out  when  the  speculum  is  entirely  filled. 

The  disinfecting  fluid  used  for  permanent  irrigation  has  been,  in  all . 
the  cases  on  record,  two  of  Billroth's  and  my  own,  a  0.1  per  cent,  solu- 
tion of  thymol.  But  there  is  no  reason  why  a  solution  of  salicylic  acid, 
such  as  Volkmann  makes  use  of  after  extirpations  of  the  rectum,  or  of 
boric  acid,  might  not  be  employed  with  as  good  results.  Constant  irri- 
gation with  a  solution  of  carbolic  acid  cannot  be  recommended,  even  as 
an  experiment,  as  it  might  prove  dangerous  by  its  absorption  and  the 
consequent  carbolic  acid  poisoning. 

In  the  afferent  rubber  tube  between  the  reservoir  and  the  vaginal  irri- 
gator it  is  well  to  have  a  stop-cock  so  as  to  regulate  the  influx  of  the 
irrigating  fluid,  which  should  be  a  rapid  succession  of  drops  and  not  a 
constant  stream,  as  this  would  cause  an  unnecessary  and  inconvenient 
waste  of  the  fluid,  necessitating  the  too  frequent  refilling  of  the  reservoir 
and  consequent  inconvenience  to  the  nurse. 

As  Billroth,  Mikulicz,  and  I  applied  the  irrigator  we  had  to  contend 
with  several  inconveniences,  which  should  be  avoided  in  the  future. 
These  inconveniences  are  the  following:  The  patient  was  obliged  to  lie 
the  whole  time  on  a  rubber  bed-pan,  because  the  whole  amount  of  irri- 
gating fluid  was  not  carried  away  through  the  efferent  tube,  but  some  of  it 
escaped  through  the  reserve  opening  above  the  afferent  tube  and  some  of 
it  passed  out  between  the  speculum  and  the  vulva.  Notwithstanding 
very  careful  nursing  and  the  intermittent  emptying  of  the  fluid  in  the 
bed-pan  it  happened  to  us,  and  always  will  happen,  especially  during 
the  night,  that  the  bed-pan  overflowed  and  the  whole  of  the  bed  got  wet. 
As  the  bed  and  night  clothing  of  the  patient  cannot  conveniently  be 
changed  more  than  once  or  twice  in  the  twenty-four  hours,  especially 
during  the  first  days  after  the  operation,  the  wetting  of  the  sheets  and 
the  whole  back  of  the  patient  was  unavoidable.  The  consequence  of 
this  was  acute  eczema  on  the  back,  accompanied  by  an  itching  which 
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soon  became  very  uncomfortable  to  the  patient,  causing  not  only  loss  of 
sleep,  but  also,  in  all  probability,  a  slight  rise  in  temperature.  I  think 
that  these  inconveniences  may  be  avoided  by  using  a  bed-pan  having 
an  efferent  tube,  by  means  of  which  the  bed-pan  may  be  kept  empty  all 
the  time. 

But  there  is  still  another  point.  For  some  patients— mine,  for  in- 
stance—it is  inconvenient  to  remain  all  the  time  on  a  rubber  bed-pan 
when  this  is  placed  on  the  mattress,  because  the  bed-pan,  being  on  a 
higher  level  than  the  mattress  surrounding  it,  exercises  an  augmented 
pressure  on  the  part  of  the  sacrum  that  rests  upon  it— a  pressure  suffi- 
cient to  cause,  even  in  favorable  cases,  small  superficial  bed-sores,  ac- 
companied by  considerable  pain.  I  shall,  therefore,  in  future  cases,  have 
the  bed-pan  for  permanent  use  situated  in  a  fitting  depression  of  the 
mattress,  so  as  to  make  the  upper  surface  of  the  bed-pan  on  a  level  with 
the  latter.  By  precautions  such  as  these  just  mentioned  I  think  it  will 
be  possible  to  keep  the  bed  dry  during  the  permanent  irrigation. 

The  temperature  of  the  irrigatmg  fluid  should  be,  as  a  rule,  the  tem- 
perature of  the  blood.  In  my  owti  case  the  patient  wished  at  times  to 
have  the  fluid  cooler.  This  request  was  attended  to,  and  it  appeared  to 
relieve  the  pain  in  the  wound. 

As  to  the  duration  of  the  permanent  irrigation:  it  has  always  been 
employed  for  about  a  week,  within  which  time  the  peritoneal  wound  will 
be  satisfactorily  closed,  and  the  vaginal  wound  granulating,  so  as  to 
make  the  occurrence  of  any  later  absorption  of  septic  matter  impossible, 
and  so  as  to  render  further  constant  irrigation  unnecessary. 

The  cover  of  the  vaginal  irrigator  should  be  removed  three  times  a 
day  for  the  removal  of  clots  and  portions  of  tissue  sloughed  off  from  the 
ligated  lateral  ligaments,  and  for  the  cleansing  of  the  afferent  and  efferent 
tubes  with  5  per  cent,  solution  of  carbolic  acid.  As  any  movement  of 
the  irrigator  will  cause  the  patient  pain,  and  consequently  make  her 
nervous  before  and  after  the  removal  of  the  cover,  I  have  added,  as 
mentioned  above,  a  handle  to  Mikulicz's  speculum,  to  make  it  possible 
to  remove  the  cover  without  moving  the  vaginal  tube  in  the  least.  The 
central  end  of  Mikulicz's  irrigator  is  cylindric  and  cut  off  obliquely. 
For  this  oblique  termination  there  is  no  use  after  the  uterus  has  been  re- 
moved, and  the  cylindric  end  of  the  tube  should  rather  be  a  transverse 
oval,  because  the  wound  in  the  peritoneum  will  always  be  transverse. 

After  having  considered  the  advantages  and  disadvantages  of  the  two 
methods  of  drainage  and  disinfection  described  above,  I  shall  state  as  my 
opinion  that  I  shall  employ,  in  future  cases,  either  of  these  methods,  their 
use  being  based  upon  the  following  considerations :  In  common,  uncom- 
plicated cases,  in  which  neither  the  bladder  nor  the  rectum  has  been 
opened,  and  in  which  there  is  no  specific  cause  to  fear  septic  inflammation, 
I  shall  make  use  of  drainage-tubes,  as  Schroder  does,  but,  of  course,  only 
for  the  vaginal  wound,  as  I  shall  invariably  insist  upon  the  inmiediate 
uniting  of  the  peritoneal  wound. 

In  cases  in  which  the  bladder  or  rectum  has  been  opened  I  shall  in- 
variably employ  constant  irrigation,  because  we  can  never  be  sure,  even 
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after  the  most  careful  closure  of  openings  into  these  organs,  that  the 
wounds  will  unite  by  first  intention.  We  know,  from  a  number  of  cases 
on  record  in  which  openings  in  the  intestines  have  been  united  with  su- 
tures, that  escape  of  some  fecal  matter  has  frequently  taken  place,  for  a 
short  time,  even  in  favorable  cases.  We  know,  further,  that,  after  the 
sectio  alta  of  the  bladder,  when  performed  with  the  most  strenuous  anti- 
septic precautions,  in  most  cases  a  small  quantity  of  urine  escapes  through 
the  wound  for  a  short  time,  followed  by  spontaneous  closure  of  the  small 
openings  in  the  wound  which  had  not  united  by  first  intention.  Ex- 
actly the  same  imperfect  union  of  the  wound  in  the  bladder  by  first  in- 
tention occurred  in  my  case  as  has  been  shown  in  the  history.  The  small 
fistula  closed  spontaneously  in  a  little  more  than  four  weeks  after  the 
operation. 

With  these  facts  in  view,  it  seems  to  me  natural  in  such  cases  not  to 
trust  to  drainage-tubes,  with  only  periodic  removal  of  the  fluids  and 
substances  in  and  around  the  wound,  but  rather  that  constant  irrigation 
is  the  only  rational  way  to  effect  the  removal  of  any  urinary  or  fecal 
matter. 

The  opening  of  the  bladder  renders  necessary  certain  special  meas- 
ures besides  the  treatment  already  mentioned.  The  main  feature  is  the 
retention  of  a  permanent  catheter  in  the  bladder.  Without  going  too 
fully  into  details,  I  shall  simply  state  that  I  have  found  the  use  of  a 
soft  catheter  to  be  the  most  convenient.  In  the  avoidance  of  irrita- 
tion and  subsequent  cystitis  by  this  procedure  I  consider  the  follow- 
ing factors  of  great  value:  First,  the  washing  out  of  the  bladder  once 
or  twice  daily  with  a  lukewarm  saturated  solution  of  boric  acid.  Sec- 
ond :  the  end  of  the  catheter  terminating  directly  or  indirectly  through 
a  tube  in  a  vessel  filled  with  5  per  cent,  solution  of  carbolic  acid,  by  means 
of  which  only  disinfected  air  can  come  in  contact  with  the  column  of 
urine  from  the  bladder.  By  careful  attention  to  these  precautions  I 
have  been  enabled  in  this,  as  well  as  in  other  operations,  perineal  section, 
for  example,  to  retain  the  permanent  catheter  in  the  bladder  for  more 
than  two  weeks  without  causing  any  irritation  sufficient  to  necessitate 
its  removal.  Where  the  urethra  is  healthy,  as  in  cases  of  extirpation  of 
the  uterus,  I  remove  the  catheter  twice  a  day,  in  order  to  cleanse  it  by 
the  use  of  5  per  cent,  carbolic  acid  solution. 

A  permanent  tube  in  the  rectum — a  large,  soft-rubber  tube  with 
several  holes  cut  in  the  sides — is  of  great  help  in  the  facilitation  of  the 
passage  of  the  intestinal  gases.  It  is  needless  to  say  that  any  accumu- 
lation of  the  latter,  in  cases  of  abdominal  operations,  causes  great  pain 
to  the  patient,  which  is  speedily  relieved  by  their  escape.  This  tube 
should  be  taken  out  and  cleaned  every  one  or  two  days,  as  the  mucous 
matter  of  the  rectum  becomes  very  tenacious,  and  will  adhere  to  the 
tube  and  occlude  the  holes  if  not  frequently  removed. 

As  to  passages  from  the  bowels:  It  is  natural  that  we  desire  to  keep 
the  bowels  perfectly  quiet  until  the  peritoneal  wound  is  entirely  united. 
In  common,  uncomplicated  cases,  the  bowels  have  been  moved  a  week 
after  the  operation  without  inconvenience.     In  my  own  case  I  did  not 
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dare  or  wish  to  have  the  bowels  moved  until  very  late  in  the  after-treat- 
ment, on  account  of  the  opening  into  the  bladder,  with  a  view  to  not  dis- 
turbmg  the  healing  of  the  latter  if  it  could  be  avoided.  As  the  history 
shows,  I  had  no  difficulty  in  postponing  the  movement  of  the  bowels  until 
even  sLxteen  days  after  the  operation,  notwithstanding  that  the  patient 
took  considerable  liquid  food  during  the  whole  of  the  time,  and,  toward 
the  latter  part,  even  small  quantities  of  solid  food. 

As  for  the  medical  treatment  after  the  operation,  I  have  very  little  to 
say  in  addition  to  what  is  already  known  from  other  abdominal  opera- 
tions. To  keep  the  patient  free  from  pain  and  restlessness  I  use  hypo- 
dermic injections  of  J^  to  \  grain  of  morphin;  moderate  doses  of 
quinin  when  a  rise  in  temperature  occurs;  camphor  and  opium  pills 
for  the  tenesmus  and  pain  in  the  bladder;  bismuth  subnitrate,  with  or 
without  morphin,  for  pain  in  the  cardiac  region;  and  iced  champagne  and 
bits  of  ice  for  nausea. 

The  ligatures  around  the  lateral  ligaments  will  generally  loosen  and 
come  off  in  the  course  of  two  or  three  weeks;  sometimes  one  or  more  of 
them  will  remain  for  five  or  sLx  weeks,  as  happened  on  one  side  in  my 
own  case.  Inconveniences  of  this  kind  we  may  desire  to  avoid,  and,  con- 
sequently, in  cases  in  which  the  lateral  ligaments  are  long  enough,  we 
should  avoid  the  ligature  en  masse  entirely.  Local  granulating  nodules, 
especially  in  the  lateral  portions  of  the  wound,  may  remain  for  a  consider- 
able time  after  operation.  These  may  easily  be  made  to  heal  by  super- 
ficial cauterization  with  nitrate  of  silver,  tincture  of  iodin,  or  similar 
agents. 

If  the  course  of  the  after-treatment  is  favorable,  the  patient  will  be 
able  to  be  out  of  bed  in  three  weeks,  and  up  and  around  the  house  in  four 
or  five  weeks.  It  is  needless  to  state  that,  during  the  convalescence,  iron, 
wine,  and  food  of  the  most  nourishing  character  should  be  given  to  those 
patients  who  are  anemic  from  constant  loss  of  blood  for  months  previous 
to  operation;  under  this  treatment  the  patients  will  gain  strength  rapidly. 

IV.  Results  and  Remarks.— We  must  naturally  ask  ourselves:  Does 
suffering  humanity  gain  anything  by  this  operation?  or,  in  other  words. 
Does  the  operation  enable  us  to  save,  or  only  to  prolong,  life,  and  is  it 
worth  while  for  patients  having  uterine  cancer  to  undergo  this  severe 
operation? 

By  total  extirpation  of  the  uterus  we  desire  to  gain  something  more 
than  the  mere  cessation  of  fetor  and  hemorrhage  from  the  vagina,  be- 
cause we  can  obtain  this  by  partial  and  very  much  less  dangerous  opera- 
tions. We  want  to  obtain  perfect  recovery,  if  possible,  or,  at  any  rate, 
health  for  some  years,  to  compensate  for  the  serious  operation. 

In  making  a  total  extirpation  of  the  uterus  for  cancer  we  have  the 
right  to  expect  nothing  more  and  nothing  less  than  from  the  extirpation 
of  cancer  in  other  portions  of  the  body.  The  immunity  of  the  patient 
from  a  relapse  of  the  cancer  depends  partly  upon  the  anatomicophysio- 
logic  characteristics  of  the  malignant  growth,  and  partly  upon  the  suc- 
cessful removal  of  all  the  diseased  tissue  by  the  operation.  From  the 
statistics  of  the  cases  operated  upon  we  learn  that  in  about  50  per  cent. 


358  COLLECTED   WORKS   OF   CHRISTL^^N   FENGER,    M.D. 

of  the  cases  relapse  of  the  cancer  set  in  in  loco  within  a  few  months  after 
the  operation,  and  in  regard  to  the  remainder — the  successful  operations 
— the  period  since  the  operations  had  been  too  short  to  admit  of  our 
learning  anything  about  definite  cure.  We  do  not  need  to  be  reminded, 
however,  that  the  removal  of  malignant  tumors  in  almost  any  part  of 
the  body  except  the  ovaries  is,  and  has  always  been,  regarded  as  a  pro- 
cedure which  the  surgeon  undertakes  rather  as  a  kind  of  traditional  duty, 
than  from  any  hope  of  thereby  gaining  for  the  patient  radical  cure  or 
even,  in  all  cases,  a  longer  lease  of  healthy  life. 

The  prospects  for  patients  operated  upon  for  cancer  we  have  always 
considered  very  gloomy.  We  did  not  know  the  exact  numeric  expression 
of  what  benefit  we  might  expect  to  derive  from  the  extirpation  of  cancers 
until  the  recent  statistics  of  Winiwarter,  from  the  material  of  Billroth,  at 
Vienna;  Oldekop,  from  Esmarch's  material  at  Kiel,  and  Henry,  from 
Fischer's  material  at  Berlin,  threw  some  light  upon  the  subject.  The  ex- 
tirpation of  cancers  of  the  mammary  gland  gave  a  permanent  cure  in  9 
per  cent,  of  the  cases.  The  statistics  of  29  cases  of  cancer  of  the  tongue, 
pharynx,  and  rectum  reported  by  Kocher  gave  31  per  cent,  of  radical 
cures. 

Mikulicz  is  certainly  right  in  expressing  the  hope,  or  rather  the  justi- 
fiable expectation,  that  modern  surgery  will  enable  us  to  ameliorate  the 
statistics  of  the  radical  treatment  of  cancer,  for  the  following  reasons: 
We  have  now  the  right,  aided  by  antiseptic  surgery,  to  operate  much 
more  extensively;  to  have,  I  may  say,  no  apprehensions  as  to  the  size, 
location,  and  extent  of  the  wound  inflicted,  within  the  limits  for  opera- 
tions on  vital  organs  established  by  anatomy  and  physiology,  the  trans- 
gression of  which  would  cause  immediate  death.  In  other  words,  we 
need  not  care  how  near  we  come  to  vessels  or  nerves  or  the  intestines, 
because  we  need  be  no  longer  afraid  of  endangering  our  patient's  lives  by 
secondary  inflammations  in  such  important  organs,  since  it  is  in  our 
power  to  prevent  any  and  all  such  complications  by  sufficient  skill  and 
care. 

We  may  consequently,  in  operating  for  cancer,  do  justice  to  one  of  the 
imperative  conditions  recognized  from  the  olden  time  to  be  all-important, 
namely,  the  removal  of  every  particle  of  diseased  tissue,  and  expect  in 
years  to  come  to  have  a  much  larger  proportion  of  permanent  cures  after 
the  extirpation  of  cancers. 

Now  let  us  see  how  this  applies  to  the  total  extirpation  of  the  uterus 
through  the  vagina.  If  this  operation  were,  or  might  be  in  the  future, 
made  as  safe  as  ovariotomy  now  is  in  the  hands  of  the  best  operators,  or, 
as  might  not  unreasonably  be  expected,  almost  as  safe  as  the  suprava- 
ginal amputation,  we  might  then-  be  justified  in  preferring  the  former  to 
the  latter  method  for  the  more  effectual  removal  of  all  the  diseased  tissue. 
The  vaginal  extirpation,  for  instance,  enables  us  to  remove  the  spread 
nodules  and  infiltrated  lymph-glands  from  the  broad  ligaments  and  the 
pelvic  cellular  tissue.  But  the  operation  has  not  yet  reached  such  a 
degree  of  perfection  and  consequent  safety  that  we  are  justified  in  sub- 
stituting it  for  the  less  dangerous  supravaginal  amputation,  and  so  much 
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the  more  as  the  latter  counts  among  its  results  some  cases  of  permanent 
recovery,  besides  the  numerous  cases  in  which  the  patient's  condition  was 
sufficiently  ameliorated  to  give  her  a  longer  period  of  happy  existence  in 
her  family,  enabling  her,  for  a  time,  to  resume  domestic  duties. 

On  the  other  hand,  the  material  existing,  and  the  results  so  far  ob- 
tained, have  won  for  this  operation  a  higher  position  than  that  accorded 
to  it  by  John  Erichsen  in  his  address  before  the  Surgical  Section  of  the 
International  IVIedical  Congress,*  in  which  he  chooses  to  designate  such 
operations  as  "surgical  triumphs  or  operative  audacities,  applied  to  the 
diagnosis  or  cure  of  diseases,  in  which  but  little  of  ultimate  advantage 
and,  certainly,  much  of  immediate  peril,  may  be  expected  from  operative 
interference." 

In  natural  science  we  have  no  right  to  expect  anything  good  or  bad 
without  asking  nature  the  right  questions  in  the  right  terms.  What  the 
final  answer  to  the  question  asked  regarding  the  vaginal  extirpation  of 
the  uterus  for  the  cure  of  cancer  will  be  we  do  not  know.  But  with 
sufficient  skill  and  in  careful  hands  this  operation  does  not  involve  an 
amount  of  unavoidable  danger  considerable  enough  to  prevent  us  from 
being  justified  in  resorting  to  it  when  indicated  in  a  disease  which  we 
know  to  be  necessarily  fatal,  and  with  full  confidence  in  our  ability  to 
make  the  method  of  operation  still  more  nearly  perfect,  and  so  lessen  its 
dangers — a  result  which  can  be  obtained,  not  by  sterile  a  'priori  reason- 
ings as  to  the  right  of  its  existence,  but  only  by  an  earnest  and  impartial 
trial. 

*  Lancet,  1881,  vol.  ii,  p.  227. 


SUPPOSED  POISONING  BY  BROMID  OF 
POTASSIUM  * 

AN   AUTOPSY   LECTURE    DELIVERED   AT   COOK   COUNTY 
HOSPITAL,    DECEMBER   5,    1881 


The  history  of  the  dead  body  before  us  is  the  following: 

The  patient,  Mrs.  Murphy,  was  a  woman  of  about  fifty  years  of  age.  No  reliable 
history  of  previous  life  and  health  could  be  obtained.  Her  statements  were  inconsistent 
and  unreliable.  A  fair  history  of  epilepsia  gravior  could,  however,  be  made  out.  Seizures 
occurred  about  once  a  month.  Patient  was  known  to  be  insane.  She  was  discharged  by 
the  house  physician  to  County  Poor  House,  but  through  neglect  of  the  niu-se  remained, 
and,  December  1st,  the  attending  physician  ordered : 

I^.     Potassii  bromidi 5  j 

Aquse ad  5  iv 

M.     SiG. — One  dram  every  two  hours. 

December  3d:  By  an  oversight  no  medicine  was  given  yesterday.  Had  1  dram  of 
above  prescription  at  12  M.,  another  at  2  p.  m.,  and  another  at  5  p.  M. 

December  3d:  9.30  a.m.:  Discovered  patient  in  a  stupor.  Can  be  partially  roused  by 
irritation,  but  immediately  relapses  into  a  condition  of  stupor  when  the  irritation  is  dis- 
continued. When  the  integument  of  limbs  is  pinched,  she  draws  up  the  limbs  but  does 
not  speak.  She  sat  up  in  bed,  and  was  gotten  into  a  chair  for  a  short  time.  Drank  part 
of  a  glass  of  milk.  Slight  jactitation  of  hands,  pupils  equal  and  normal  in  size,  only  slightly 
responsive  to  light.  Pulse,  64,  irregular  and  feeble;  temperature,  98.1°  F.;  respiration,  20. 
On  making  inquiries  as  to  the  cause  of  this  condition  of  affairs  it  was  ascertained  that  about 
fifteen  hours  prior  to  this  time  patient  had  drunk  the  contents  of  the  bottle  containing  the 
bromid  of  potassium  solution  prescribed  for  her,  which  had  been  left  on  the  table  beside 
her  bed.  Nine  drams  remained  in  the  bottle,  and  this,  with  the  3  drams  given  by  the  nurse, 
left  a  balance  of  13^  ounces,  representing  300  grains  of  bromid  of  potassium  taken  by 
patient  at  one  time. 

Unfortunately,  the  nurse  did  not  comprehend  the  situation,  and  no  one  was  notified 
of  the  mishap.  Patient  continued  in  stupor,  without  convulsions  or  paralysis,  until 
10.30  p.  M.,  when  she  died,  twenty-eight  and  one-half  hours  after  taking  the  potassium 
bromid. 

Note  Made  by  Dr.  Bridge. — At  6  p.  m.  took  her  300  grains  of  potassium  bromid.  Soon 
went  to  sleep,  and  slept  imtil  9  p.  m.,  when  she  began  to  be  delirious  and  walked  about. 
Had  to  be  tied  in  bed  about  4  a.  m.,  about  which  time  or  soon  after  stupor  commenced. 

Antemortem  diagnosis  in  this  case  was  poisoning  by  an  overdose  of  potassium  bromid, 
of  which  as  much  as  300  grains,  that  is,  5  drams  or  20  grams,  had  been  taken  at  one  time. 

As  I  do  not  know,  from  the  literature,  of  any  case  of  death  caused  by 

*  Chicago  Med.  Review,  1882,  vol.  v,  p.  40. 
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an  overdose  of  potassium  bromid,  the  case  before  us  today  is  of  very 
considerable  interest,  and  I  propose  to  make  an  especially  careful  and 
thorough  examination  of  the  body. 

Before  proceeding  with  this  I  will  briefly  state  what  toxicology 
teaches  us  about  the  effects  of  overdoses  of  potassium  bromid,  in  order 
to  compare  these  with  the  symptoms  of  the  case  under  consideration. 
A  dose  of  from  6  to  10  grams  will  cause  transient  headache,  pressure  in 
the  temporal  regions,  slow  and  difficult  speech,  and  delirium,  which 
persist  for,  but  disappear  after,  about  twenty-four  hours.  After  a 
dose  of  15  grams,  the  following  additional  symptoms  are  noticed:  The 
pulse  decreases  to  40;  the  heart-beat  becomes  irregular,  and  the  bodily 
temperature  is  lowered  1.1°  F.  below  normal — that  is,  to  97.2°  F. 

In  rabbits  a  dose  of  4  grams,  administered  either  subcutaneously  or 
by  the  stomach,  causes  collapse,  cessation  of  motion  and  sensation,  and 
in  from  fifteen  to  forty  minutes  death  occurs,  with  symptoms  of  paralysis 
of  the  heart.  A  dose  of  2  grams  occasions  nearly  the  same  train  of 
symptoms,  which,  after  two  or  three  days,  terminate  either  in  recovery 
or  death,  immediately  preceded  by  dyspnea  and  convulsions. 

The  action  of  potassium  bromid  on  the  heart  has  been  studied  only 
in  frogs.  After  the  subcutaneous  injection  of  1  or  2  grains,  that  is,  6 
to  10  decigrams  of  the  salt,  the  following  phenomena  have  been  noticed 
on  the  denuded  heart :  Contractions  of  the  auricles  continue  regular  and 
rhythmic  for  a  long  time,  while  the  contractions  of  the  ventricles  become 
slow  and  weak,  so  that,  in  the  time  occupied  by  two  or  three  contractions 
of  the  auricles,  there  is  only  one  contraction  of  the  ventricles,  and  this  is 
superficial  and  incomplete.  In  consequence  of  this  we  may  expect  to 
find  a  slow  and  weak  arterial  pulse.  Finally,  the  contractions  of  the 
heart  cease  entirely. 

When  we  compare  these  facts  with  the  history  of  the  case  before  us, 
we  find  that  the  irregular  and  feeble  pulse  of  60,  and  the  decrease  in  tem- 
perature of  four-tenths  of  one  degree,  are  in  conformity  with  the  symp- 
toms of  an  overdose  of  bromid  of  potassium.  Besides  this,  the  condi- 
tion of  sopor  or  stupor,  noted  December  3d,  agrees  with  the  symptoms 
we  would  expect  to  find.  But  the  symptoms  noted  by  Dr.  Bridge,  that 
the  night  after  the  supposed  overdose  of  potassium  bromid  the  patient 
got  out  of  bed,  walked  about,  and  became  so  unmanageable  that  she 
had  to  be  tied  to  her  bed  early  in  the  morning,  are  greatly  at  variance 
with  the  main  symptoms  of  potassium  bromid  poisoning,  as  a  patient 
with  general  paralysis  and  anesthesia  will  not,  as  a  general  rule,  be 
able  even  to  get  out  of  bed. 

What  we  may  expect  to  find  in  the  body,  if  the  diagnosis  of  potassium 
bromid  poisoning  is  correct,  cannot  be  definitely  stated,  as  no  case  of 
the  kind  is  yet  on  record.  But,  approximately,  we  may  expect  to  find 
the  same  conditions  as  after  poisoning  by  other  salts  of  potassium. 
These  may  be  briefly  stated  as  follows:  Liquid,  dark-colored,  non- 
coagulated  blood,  flabby,  uncontracted  heart,  the  walls  of  which  present 
a  little  cloudy  swelling.  Aside  from  this,  all  the  organs  of  the  body 
should  be  perfectly  healthy  in  appearance. 
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Autopsy  made  forty  hours  after  death.  Body  well  nourished.  No  edema;  rigor 
mortis.  Inside  right  elbow-joint  and  posterior  part  of  extremities  and  trunk  find  the  usual 
bluish-red  spots  of  cadaverous  discoloration.  Pupils  moderately  dilated  and  equal  in 
size.  Adipose  subcutaneous  tissue  of  medium  thickness  and  normal  appearance.  Trans- 
verse muscles  somewhat  pale  and  drj-,  otherwise  of  normal  appearance. 

Thorax:  Pericardial  sac  contains  3^  ounce  of  clear  serous  fluid,  normal  in  appearance. 
Heart  of  normal  shape  and  size.  Both  ventricles  flabby.  Right  ventricle  does  not  con- 
tain a  trace  of  coagulum.  All  the  blood  is  in  liquid  condition.  The  same  is  true  of  left 
ventricle  and  the  auricles.  Pericardium  natural.  Endocardium  and  valves  normal. 
Left  ventricle  contains  a  little  liquid  blood  of  bright-red,  arterial  color.  Blood  from  vense 
cavse  is  liquid  and  dirty,  dark-brownish  red  in  color. 

Lungs:  Left  pleiu-al  cavity  contains  a  little  clear  serous  fluid.  Left  parietal  and  vis- 
ceral pleurae  normal.  Left  lung,  upper  lobe,  normal.  Lower  lobes  a  little  more  filled  with 
blood  than  normal.  A  little  commencing  hypostatic  pneumonia  and  some  puriform  fluid 
in  bronchial  tubes.  Right  lung,  upper  lobes  normal.  In  lower,  some  hypostasis  but  no 
pneumonia.  Blood  from  venae  cavae  microscopically  examined.  Red  blood-corpuscles 
not  discernible  as  such,  but,  instead,  find  irregular  clusters  of  pale-red  color  in  which  the 
shape  and  outlines  of  blood-corpuscles  cannot  be  discovered,  and  which  look  as  though  a 
number  of  softened  blood-corpuscles  had  been  melted  together.  Blood  from  ventricles  of 
heart  shows  distinct  outlines  of  red  blood-corpuscles  not  united  in  rouleaux.  The  blood- 
corpuscles  here  are  somewhat  pale,  and  the  circumferences  mostly  crenated. 

Abdominal  cavity:  Contains  no  fluid.  Peritoneum,  parietal  and  visceral,  perfectly 
normal.  On  upper  part  of  ileum  we  find,  to  an  extent  of  one  yard,  all  the  perivascular 
lymph-spaces  injected  with  yellowish-white  matter  (chyle),  so  as  to  be  distinct  and  notice- 
able over  all  the  intestine.  Ileum  contains  yellowish,  mucous  matter  of  normal  appear- 
ance. In  duodenum  this  mucous  matter  is  more  brownish  from  the  coloring-matter  of  the 
bile.  Colon  contains  thin  yellowish  fecal  matter.  Spleen  normal  in  shape,  size,  and  ap- 
pearance. Liver  normal  in  shape  and  size;  a  little  pale  and  flabby.  Tissue  on  cut  sur- 
face somewhat  pale  and  flabby  from  a  little  cloudy  swelling,  otherwise  natural. 

Mucous  membrane  of  mouth,  tongue,  palate,  and  pharynx  natural.  In  lower  half 
of  esophagus  are  found  numerous  small  erosions  of  epithelium,  in  size  from  a  point  to  a 
pin's  head,  and  further  down,  near  the  cardia,  larger  surfaces  of  epithelium  are  thrown  off. 

The  stomach  is  half  full.  It  contains  a  thin,  grayish,  alimental  fluid,  in  which  white 
pieces  of  coagulated  milk  are  disseminated.  Mucous  membrane  of  stomach  in  lower  part 
of  fundus  and  corpus  is  in  a  state  of  emollition  from  contact  with  the  above-described  ali- 
mentary contents.  But  in  portions  of  stomach  where  the  contents  are  not  in  contact  with 
the  wall  we  find  mucous  membrane  covered  with  a  whitish,  tenacious  matter,  under  which 
the  mucous  membrane  is  natural.  No  signs  of  inflammation,  therefore  no  gastro-enteritis. 
Commencing  decomposition.  Mucous  membrane  of  duodenum  normal;  of  upper  part 
of  jejunum  and  rest  of  ileum,  colon,  and  rectum  perfectly  normal  and  healthy  in  appearance. 

Kidneys:  Normal  in  shape,  size,  and  appearance,  except  that  the  tissue  is  a  little 
flabby  and  somewhat  pale.  No  nephritis.  Bladder  empty,  mucous  membrane  normal. 
Vagina  contains  some  yellow,  purulent  fluid.  Mucous  membrane  normal.  Mucous 
membrane  of  cervix  and  corpus  uteri  normal.  External  os  uteri  shows  diffuse  superficial 
erosion,  with  injection  and  ecchymosis.  Numerous  adhesions  between  uterus  and  rectum, 
closing  culdesac  of  Douglas. 

Cranium:  Heavy,  unusually  thick.  External  and  internal  surface  normal.  Coronal 
suture  partially  closed,  especially  in  middle.  Sagittal  and  lambdoid  sutures  mostly 
closed.  On  the  inside  no  sutures  are  to  be  seen.  The  thickening  of  the  skull  is  due  to  an 
about  equal  thickening  of  the  three  layers.  Internal  plate  is  about  three  or  four  times  as 
thick  as  normal.  Dura  mater  shows,  on  external  side,  all  over  right  hemisphere,  a  dark, 
brownish-gray  discoloration  that  terminates  in  the  median  line  along  the  superior  longi- 
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tudinal  sinus.  Dura  over  left  hemisphere  is  nonnal  in  color.  Superior  longitudinal  sinus 
contains  a  little  fluid.  In  cutting  through  the  dura  mater  over  the  right  hemisphere  about 
Ij^  ounces  of  liquid  blood,  of  dirty  brownish  color,  comes  out.  Over  left  hemisphere  the 
inside  of  dura  mater  is  normal.  The  gyri  are  flattened  over  this  hemisphere,  not  promi- 
nent, as  normal.  Between  the  dura  and  pia  mater  of  right  hemisphere  is  a  clot  of  dirty 
brownish  color  that  has  compressed  the  hemisphere,  especially  in  the  region  of  the  tem- 
poral lobe  and  fissure  of  Rolando.  Dura  on  base  of  cranium  can  be  easily  detached  from 
osseous  surface.  We  find,  all  over  right  side  as  well  as  in  some  places  on  left,  especially 
in  the  temporal  fossa,  the  following:  On  inside  of  dura  mater  we  find  a  coherent  membrane 
of  black,  brownish  color  and  considerable  resistance,  and  of  from  1  to  2  mm.  in  thickness. 
In  left  temporal  region  we  find  some  fresh  red  and  not  yet  discolored  patches,  where  we 
are  able  to  detach  a  fine  membrane  from  the  surface  of  the  dura  mater.  This  examined 
microscopically  presents,  as  you  will  see,  connective-tissue  fibers  and  young  connective- 
tissue  cells  and  thin-walled  vessels.  In  the  great  longitudinal  fissure  we  find  the  right 
hemisphere  protruding  over  to  left  side  below  the  concave  border  of  the  falx  cerebri,  that 
is,  the  right  hemisphere  has  been  pushed  over  against  left,  flattening  it.  Pia  mater  is 
abnormally  adherent  to  gray  substance  of  hemispheres,  so  that  it  cannot  be  detached 
without,  in  some  places,  destroying  the  surface  of  the  gray  matter.  Lateral  ventricles 
are  a  little  dilated,  and  contain  slightly  more  than  the  normal  quantity  of  clear  cerebro- 
spinal .fluid.  Endothelium  in  the  lateral  ventricles  is  normal.  "VMiite  and  gray  substance 
of  hemispheres  normal  in  appearance  and  consistence.  No  softening  or  hardening  of  the 
brain  tissue.  Corpora  striata  and  thalami  optici  normal  in  appearance  and  consistence. 
Vessels  of  brain  are  healthy.  Surface  of  right  hemisphere  is  brownish  in  color  from  im- 
bibition of  hematin  from  the  extravasated  blood.  Pons  varolii,  cerebellum,  crura  cerebri, 
medulla  oblongata,  and  fourth  ventricle  are  perfectly  normal. 

Postmortem  Diagnosis. — Chronic  internal  hemorrhagic  pachymeningitis,  with  hem- 
orrhage and  compression  of  brain. 

Internal  hemorrhagic  pachymeningitis,  or  the  hoematoma  durce 
matris  of  olden  times,  is,  as  you  will  know  from  your  text-books,  one  of 
the  rarer  consequences  of  chronic  alcoholism.  It  gives  rise  to  no,  or 
rather  to  indistinct,  cerebral  symptoms,  and  has  for  its  natural  ter- 
mination sooner  or  later,  but  inevitably,  a  hemorrhage  sufficient  to 
cause  death  by  intracranial  pressure.  I  make  this  brief  statement 
merely  because  the  main  question  we  have  to  discuss  today  is  not  the 
details  of  the  hemorrhagic  pachymeningitis,  but  rather  the  medico- 
legal considerations  of  the  case  now  before  us,  which  are  comprised  in 
this  one  question:  Have  we  before  us  a  case  of  potassium  bromid  pois- 
oning, for  which  some  one  might  be  held  responsible,  or  a  hsematoma 
durse  matris  which  has  come  to  its  natural  termination? 

From  a  medicolegal  point  of  view  I  would  not  have  the  slightest 
hesitation  in  stating  to  the  coroner's  jury  that  the  patient  came  to  her 
death  by  the  natural  termination  of  a  disease  of  the  dura  mater,  and 
consequently  that  no  one  could  be  held  accountable  for  her  death. 
Her  previous  epileptic  attacks  and  the  final  brain  symptoms,  stupor, 
delirium,  slow  pulse,  and  lowered  temperature,  may  all  be  rationally 
accounted  for  by  the  postmortem  diagnosis.  ^     ^ 

So  far  we  have  considered  the  instructions  to  the  coroner  s  ]ur>% 
which  considers  facts  only.  But,  proceeding  into  the  realm  of  theory 
we  might  ask:  Is  it  possible  that  such  an  overdose  of  potassium  bromid 
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as  was  taken  in  this  case  would  cause  the  terminal  hemorrhage  in  an 
individual  suflFering  from  internal  hemorrhagic  pachymeningitis?  The 
answer  must  be  that  nothing  is  known  of  such  an  action  of  potassium 
bromid.  On  the  contrary,  experiments  on  dogs  and  rabbits  as  to  the 
effect  of  potassium  bromid  on  blood-pressure  have  shown  that  small 
doses  cause  lowered  pressure  and  quickened  pulse,  and  large  doses  low- 
ered pressure  and  bodily  temperature  and  slow  pulse. 

The  liquid  state  of  the  blood  and  the  flabby  heart  are  frequently 
met  with  in  cerebral  apoplexy.  Consequently  in  the  autopsy  just  made 
there  has  not  been  found  a  single  condition  traceable  to  any  tangible 
effect  of  an  overdose  of  potassium  bromid. 


VENOUS  ANGIOMA  OF  THE  FACE  * 

REPORT   OF   A   CASE 


Charles  Burns,  aged  twenty-five,  laborer,  entered  Cook  County 
Hospital  September  3,  1879,  and  was  placed  under  Dr.  Fenger's  care. 
The  patient  stated  he  knew  of  no  hereditary  disease  in  his  family.  He 
had  never  heard  that  any  of  his  relations  had  had  a  tumor  of  any  kind. 
He  has  always  had  good  health,  and  has  never  contracted  venereal 
disease.  On  admission  the  patient  was  found  to  be  fairly  nourished, 
appetite  good,  bowels  regular,  and  so  on.  On  examination  a  large,  lobu- 
lated,  irregularly  ovate  tumor  was  found  on  the  right  cheek,  as  shown  in 
Fig.  38,  extending  from  the  inner  canthus  of  the  right  eye  downward 
and  inward  to  within  half  an  inch  of  the  angle  of  the  mouth;  then  up- 
ward and  outward  to  a  point  midway  be- 
tween the  outer  canthus  of  the  eye  and 
the  tragus  of  the  ear,  and  from  this  point 
to  the  inner  angle  of  the  eye,  involving 
the  greater  part  of  the  lower  eyelid.  The 
tumor  was  very  prominent,  of  a  bluish- 
purple  color,  non-pulsating,  but  receding 
on  firm  pressure.  To  the  touch  it  was 
doughy  and  inelastic.  On  removal  of 
pressure  it  slowly  enlarged  to  its  former 
size  and  shape.  It  could  not  be  seen  or 
felt  on  the  inner  side  of  the  cheek,  in  the 
oral  cavity,  but  there  was  a  small  pur- 
plish spot  on  the  inner  side  of  the  lower 
eyelid.  There  was  also  a  small  tumor, 
about  the  size  of  a  pea,  and  of  the  same 
general  character  as  that  mentioned  above, 

on  the  upper  lip,  to  the  right  of  the  median  line.  The  patient  stated 
that  the  tumor  was  congenital;  that  it  had  always  covered  as  large  a 
portion  of  the  face  as  at  present,  but  that  it  was  not  as  prominent 
years  ago  as  it  was  now.  It  had  never  caused  him  any  inconvenience, 
except  when  he  exerted  himself,  when  it  would  become  more  prominent 
and  of  a  more  livid  hue,  but  would  soon  return  to  its  original  size  and 
color. 

September  12th:   The  patient  having  been  anesthetized.  Dr.  Fenger 
proceeded  to  remove  the  tumor,  making  the  incision  in  the  healthy  skin, 

*  Chicago  Med.  Rev.,  1882,  vol.  v,  p.  161. 
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Fig.  38. — I,  Angioma;  2,3,  flaps  of 
skin. 
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near  its  margin.  When  he  came  to  the  eyeHd,  it  was  found  that  some 
skin  here,  and  also  the  orbicularis  palpebrarum,  could  be  saved.  Nu- 
merous bleeding  vessels  were  met  with,  taken  up,  and  ligated  with  cat- 
gut. The  necessary  plastic  operation  for  covering  the  large  denuded 
surface  was  now  periformed  in  the  following  manner:  A  flap  of  skin  from 
the  forehead  (2),  23^  inches  long  and  1^/^  inches  broad,  was  dissected 
loose  down  the  root  of  the  nose,  the  pedicle  at  this  point  being  ^  inch 
broad.  This  flap  was  turned  down  and  made  to  cover  the  upper  and 
inner  angle  of  the  wound.  The  remainder  of  the  denuded  surface  was 
covered  by  a  flap  taken  from  the  region  anterior  to  the  ear  (3),  having  a 
broad  pedicle  at  its  base. 

In  the  course  of  the  operation  ten  vessels  were  ligated  with  catgut. 
The  flaps  were  now  united  with  plastic  pins  and  aseptic  sutures,  and 
antiseptic  dressings,  covering  both  eyes,  applied.  All  the  flaps  united 
by  first  intention.  The  loss  of  substance  of  the  skin  of  the  forehead  and 
the  region  anterior  to  the  ear  healed  up  in  seven  or  eight  weeks,  being 
aided  by  skin-grafting.  A  prominent,  tumor-like  thickening  at  the 
right  side  of  the  root  of  the  nose,  where  the  frontal  flap  had  been  bent 
down,  necessitated  a  slight  plastic  operation  for  esthetic  purposes,  which 
was  performed  two  months  later  by  Dr.  Gunn. 

Microscopic  examination  of  the  tumor  showed  that  it  was  covered 
with  the  normal  elements  of  the  skin,  containing  hairs,  sebaceous  and 
sudorific  glands,  between  which  numerous  enlarged  veins  were  to  be 
seen,  increasing  in  size  from  the  papillary  layer  downward.  In  the  loca- 
tion of  the  subcutaneous  tissue  were  found  irregular  cavities,  varying 
in  size,  filled  with  red  blood-corpuscles.  The  walls  of  these  cavities 
consisted  of  a  thick  layer  of  fibrillated  connective  tissue,  covered  by  a 
single  layer  of  pavement  epithelium,  the  cells  of  which  were  very  dis- 
tinct and  somewhat  smaller  than  the  pavement  epithelial  cells  of  the 
cells  of  the  skin  and  mucous  membranes,  and  each  of  which  contained  a 
large,  well-defined  nucleus.  The  peculiar  feature  of  the  epithelium  on 
the  walls  of  the  vascular  spaces  of  the  tumor  was  that  its  cells  had  rather 
the  solid  appearance  of  epithelial  cells,  than  the  finer  and  more  gracile 
appearance  of  the  endothelial  cells.  Their  outlines  and  all  their  con- 
stituents were  easily  visible  without  any  preparation  with  nitrate  of 
silver  or  any  other  chemical  or  coloring  agents.  In  the  deeper  parts  of 
the  tumor  these  irregular  vascular  spaces  became  larger,  and  the  walls 
between  them  correspondingly  thinner,  but  in  all  cases  were  covered 
with  the  layer  of  epithelial  cells  already  mentioned. 


ON  OPENING  AND  DRAINAGE  OF  ABSCESS  CAVI- 
TIES IN  THE  BRAIN— ILLUSTRATED 
BY  A  CASE  * 


WITH    E.    W.    LEE,   M.D. 


The  antiseptic  method  of  operating  and  after-treatment  which  has 
been  so  great  a  gain  to  the  art  of  surgery  has  not  as  yet  been  tested  to 
a  full  extent  in  operations  upon  the  brain.  This  is  natural  for  not  only 
have  we  inherited  a  just  dread  of  dealing  with  an  organ  the  large  majority 
of  whose  diseases  are  dangerous  or  fatal,  but  our  knowledge  of  the  phy- 
siologic functions  of  the  brain  and  of  their  pathologic  modifications  being 
extremely  limited,  we  are  not  in  a  position  to  form  an  accurate  diagnosis 
of  such  pathologic  conditions  of  the  organ  as  call  for  surgical  interference. 
However,  during  the  latter  decennium  science  has  vigorously  attacked 
the  problem,  and  the  brilliant  monograph  by  von  Bergmann,  "On  In- 
juries to  the  Head,"  gives  promise  that  exact  observations  and  patho- 
logic experiments  will,  in  time,  enable  us  somewhat  to  penetrate  the 
obscurity  in  which  the  subject  now  lies. 

We  shall,  in  this  paper,  confine  our  remarks  to  traumatic  cerebral  ab- 
scess, and  to  such  surgical  points,  their  diagnosis  and  treatment,  as  may 
receive  some  elucidation  from  the  following  case. 

The  principal  authors  who  have  written  on  abscess  of  the  brain  (Aber- 
crombie,  Lallemand,  Griesinger,  Bruns,  Lebert)  nearly  all  come  to  the 
conclusion  that  it  is  a  necessarily  fatal  disease.  Although  some  of  them, 
and  among  them  Bruns,  were  unwilling  to  deny  the  possibility  of  a  spon- 
taneous resolution,  yet  nobody  had  ever  been  able  to  furnish  a  proof 
thereof,  until  Rose,  of  Berlin,  formerly  of  Zurich,  published  a  case,t 
in  which  Wilms  had  made  a  diagnosis  of  cerebral  abscess  consequent 
upon  internal  otitis. 

The  patient,  who  was  a  child,  recovered.  Many  years  afterward  the 
patient  died  as  an  adult  of  croupous  pneumonia.  The  postmortem  ex- 
amination revealed  five  or  seven  cavities  in  the  brain,  the  remains  of  mul- 
tiple abscesses;  these  cavities  were  lined  with  a  thick  connective-tissue 
membrane  and  filled,  one  with  a  serous  fluid,  the  others  with  cheesy 
matter.  Rokitansky,  as  early  as  1846,  writesf  that  cerebral  abscess, 
though  usually  fatal,  may  be  completely  cured. 

This  possibility  of  spontaneous  resolution,  together  with  the  possi- 

*  Amer.  Jour.  Med.  Soc.,  1884,  vol.  kxxviii,  p.  17. 

f'Ueber  Trepanation  beim  Hirnabscess,"  Langenbeck's  Archiv.  f.  klin.  Chir.,  vol. 
xxvii,  p.  529. 

$  Path.  Anat.,  Sydenham  edition,  vol.  iii,  p.  414. 
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bility  of  spontaneous  evacuation  by  ulceration  upward  through  the  vault 
of  the  cranium,  or  downward  into  the  orbital  or  nasal  cavity,  furnishes 
the  best  justification  of  the  surgeon's  non-interference  with  the  disease; 
but  when  we  consider  how  exceedingly  rare  is  the  spontaneous  cure  of 
brain  abscess,  this  justification  must  appear  rather  slender.  In  the 
great  majority  of  cases  the  surgeon  is  deterred  by  the  difficulties  of  the 
diagnosis.  The  symptoms  of  commotion  of  the  brain  and  of  fractures 
are  recognized  with  comparative  ease,  but  the  symptoms  of  leptomenin- 
gitis (inflammation  of  pia  mater)  and  of  emollition  or  encephalitis  proper 
so  closely  resemble  those  of  cerebral  abscess  that  the  formation  of  an 
accurate  differential  diagnosis  often  becomes  an  impossibility.  Thus 
we  read  of  a  number  of  cases  in  which  trephining  was  performed  with  a 
view  to  evacuate  an  abscess,  and  in  which  the  disease  afterward  found 
to  exist  was  meningitis  or  encephalitis. 

In  not  a  few  of  the  cases  of  meningitis  (Rivington,  Gross,  Shallon) 
the  patients  died  in  from  three  to  twenty -four  hours  after  the  operation. 
Such  experience  naturally  makes  the  surgeon  reluctant  to  have  recourse 
to  the  trephine,  and  it  does  so,  perhaps,  more  than  is  justifiable,  acute 
leptomeningitis  being  as  necessarily  fatal  as  cerebral  abscess,  if  not  even 
more  so.  Under  such  doubtful  circumstances  the  operation  of  trephin- 
ing will,  in  case  the  disease  be  leptomeningitis  or  encephalitis,  cut  off  some 
hours  of  more  or  less  unconscious  life,  but,  on  the  other  hand,  if  an  ab- 
scess should  be  present,  it  may  save  the  patient's  life.  The  aspect  of 
things  is  widely  different  in  such  cases  as  Dentu's,  in  which  trephining 
and  opening  of  the  dura  mater  may  be  assigned  as  the  causes  of  a  subse- 
quent and  not  preexistent  fatal  leptomeningitis. 

We  are,  however,  convinced  that  such  disastrous  consequences  can  be 
prevented  by  antiseptic  precautions — at  all  events  in  cases  in  which  it  is 
possible  strictly  to  observe  them.  This  may,  indeed,  considering  the 
insane  violence  of  patients  suffering  from  brain  disease,  in  many  instances 
prove  a  matter  of  exceeding  difficulty.  We  shall  consider  this  point 
thoroughly  in  another  place.  Bergmann,  in  discussing  the  treatment  of 
cerebral  abscess,  unhesitatingly  sets  it  down  as  an  axiom  that,  "wher- 
ever there  is  an  accumulation  of  pus,  trephining  is  most  clearly  and  in- 
dubitably indicated,  for  the  opening  of  an  abscess  in  the  brain  is  as 
necessary  as  in  any  other  part  of  the  body,"  and,  we  would  add,  even 
more  so.  A  correct  diagnosis  of  abscess  having  been  made,  the  further 
difficulty  presents  itself  of  locating  it  with  sufficient  accuracy,  soas  to  be 
able  to  find  it.  A  number  of  cases  are  on  record  (Bergmann  cites  more 
than  half  a  dozen)  in  which  a  correct  diagnosis  had  been  made,  the  tre- 
phine also  put  on  more  or  less  at  the  right  place,  but  the  knife  or  trocar, 
the  instruments  usually  employed  for  the  purpose,  passing  into  the  brain 
and  near  the  walls  of  the  abscess,  nevertheless  missed  it.  We  intend  to 
show,  by  the  following  case,  that  this  difficulty  can  be  obviated  by  mul- 
tiple exploratory  aspirations,  performed  at  interstices  sufficiently  small 
to  prevent  any  abscess  from  escaping  detection,  even  if  the  trephine 
opening  should  not  have  been  made  at  the  point  of  the  skull  nearest  the 
abscess. 
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There  still  remain  to  be  considered  a  large  number  of  cases  of  cerebral 
abscess  on  record  in  which  trephining  was  performed,  pus  evacuated,  and 
temporary  relief  obtained — even  commencing  convalescence;  but  later 
on  relapse  followed  and  the  cases  came  to  a  fatal  termination.  It  is 
possible,  judging  from  the  success  the  practice  has  met  with  in  the  treat- 
ment of  abscesses  in  other  situations,  that  drainage  of  the  cerebral  ab- 
scess cavity,  with  or  without  washing  out,  would  have  saved  some  of 
these  cases  by  preventing  the  reaccumulation  of  pus  and  the  continuous 
infection  of  the  surrounding  brain  tissue,  the  acute  edema  of  which  is 
well  known  to  be,  as  a  rule,  the  final  cause  of  death.  As  far  as  we  are 
aware,  draining  and  washing  out  of  cerebral  abscess  cavities  has  hereto- 
fore not  been  tried;  that  it  can  be  effected  and,  to  say  the  least,  without 
any  detriment  to  the  patient,  will  be  shown  by  the  following  case: 

Case. — Police  officer  Patrick  Mulvihill,  of  the  Chicago  poHce  force,  received,  on  De- 
cember 3,  1882,  about  2  p.  m.,  while  attempting  to  effect  the  arrest  of  a  criminal,  a  pistol- 
shot  wound  over  his  left  eyebrow.  The  bullet,  as  near  as  could  be  ascertained,  of  32  caliber, 
struck  the  barrel  of  Mulvihill's  pistol,  and,  glancing  off,  entered  the  left  supra-orbital 
region.  The  shot  had  been  fired  at  a  distance  of  10  or  15  feet.  Patient  felt  the  bullet 
strike  his  head,  and  immediately  fell  to  the  floor  insensible.  He  lay  thus  for  about  a 
minute,  when,  coming  to,  and  feeling  but  slight  pain,  he  arose  and  walked  up  and  down  the 
room.  A  patrol-wagon  was  called,  the  patient  walked  up  to  it,  got  in,  and  was  taken  to 
his  residence,  about  half  a  mile  distant,  where  the  wound  was  dressed.  At  that  time 
patient  could  still  see  with  his  left  eye. 

Dr.  Howe,  who  was  called,  found  a  small  wound  of  entrance  over  the  left  supra-orbital 
margin  where  its  middle  and  outer  third  join.  He  introduced  a  probe  and  discovered  that 
the  bone  of  the  margin  had  been  fractured;  following  the  subcutaneous  track  of  the  bullet 
upward  and  outward  for  about  2  cm.  he  distinctly  felt  a  hard  body  lodged  beneath  the 
skin.  This  was  cut  down  upon,  and  an  irregularly  shaped  piece  of  lead  extracted.  The 
woimd  was  washed  out  with  a  2.5  per  cent,  solution  of  carbolic  acid,  a  small  drainage- 
tube  drawn  through  the  whole  length  of  the  canal,  and  an  antiseptic  dressing  applied. 
Toward  evening  the  lids  of  the  left  eye  had  become  edematous  to  such  a  degree  that,  their 
separation  being  impossible,  the  doctor  was  compelled  to  refrain  from  making  an  examina- 
tion of  the  eyeball. 

No  unfavorable  symptoms  appeared  for  forty-eight  hours;  patient  had  no  pain,  and 
pulse  and  temperature  remained  normal. 

December  6th:  In  the  morning  the  patient  complained  of  intense  headache,  especially 
on  the  left  side  of  the  head,  and  of  pain  in  the  depth  of  the  orbit.  Temperature,  99.5°  F. 
He  had  vomited  once  the  night  before.  On  removing  the  dressing,  no  e\-idences  of  sup- 
puration were  seen;  a  slight  swelling  was  noticeable  along  the  track  of  the  wound;  the 
edema  of  the  lids  was  considerable.  Professor  Holmes,  of  the  Eye  and  Ear  Infirmarj', 
examined  the  eye  afterward,  and  found,  on  separating  the  lids,  a  moderate  degree  of 
exophthalmos.  Patient  stated  that  he  had  lost  \-ision  in  his  left  eye;  solution  of  atropin 
was  dropped  into  it. 

During  the  subsequent  two  days  the  orbital  pain  and  headache  continued  to  increase, 
but  there  was  no  vomiting,  nor  did  other  brain  symptoms  appear.  The  wound  now  com- 
menced to  discharge  freely.  Patient  was  placed  under  the  care  of  Dr.  Lee.  who  called  m 
Dr.  Fenger. 

December  9th:  Temperature,  102.5°  F.  Headache  steadily  increasing.  On  account  of 
these  symptoms  we  anesthetized  the  patient  and  operated  upon  him,  assisted  by  Dr.  J.  B. 
Murphy,  who  had  just  returned  from  Vienna,  as  follows:  An  incision,  startmg  from  the 
24 
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entrance  opening,  was  carried  forward  for  an  inch  through  the  canal  of  the  wound,  ending 
at  the  point  where  the  bullet  had  been  excised;  a  second  one,  beginning  at  the  entrance 
opening,  was  made  Yi  inch  downward  through  the  eyebrow  and  running  under  the  margin 
of  the  orbit.  This  revealed  a  comminuted  fracture  of  the  supra-orbital  ridge.  A  number 
of  small  pieces  of  lead  were  found  among  the  fragments  of  bone,  and  a  few  of  them,  im- 
pacted in  fissures  of  the  ridge,  could  be  removed  only  by  chiseling  off  the  irregular  edges  of 
the  fracture.  An  opening  was  then  discovered  leading  into  the  frontal  sinus,  but  the  probe 
failed  to  detect  any  fracture  of,  or  to  find  any  passage  through,  the  lamina  interna  into  the 
cranial  cavity.  A  small  abscess  cavity  in  the  roof  of  the  orbit  gave  exit  to  about  two  drams 
of  pus,  but  no  fracture  could  be  detected  there.  After  washing  the  wound  with  a  2.5  per 
cent,  solution  of  carbolic  acid,  a  large  drainage-tube,  7  mm.  in  diameter,  was  inserted  in 
the  abscess  cavity,  and  a  smaller  one  along  the  track  of  the  wound,  the  edges  of  which 
were  united  over  the  tube  by  sutures.  An  antiseptic  dressing  was  put  on,  and  the  wound 
syringed  twice  daily  with  a  2.5  per  cent,  solution  of  carbolic  acid. 

December  10th:  Temperature,  100.5°  F.  A  little  sickness,  caused  by  the  ether;  other- 
wise patient  has  improved;  orbital  pain  and  headache  have  greatly  diminished;  edema  of 
the  eyelids  and  conjunctiva  bulbi  as  before. 

December  lUh:  Pulse  and  temperature  normal;  no  headache,  no  pain;  discharge 
from  wound  has  diminished. 

December  24th:  Patient  feels  perfectly  well;  sleeps  quietly  all  night;  has  a  good 
appetite;  leaves  his  bed  and  walks  about  the  house,  even  up  and  down  stairs.  Now  and 
then,  but  not  every  day,  he  is  seized  with  slight  attacks  of  headache,  extending  over  the 
left  side  from  the  frontal  to  the  occipital  region.  This  headache,  never  accompanied  by 
vomiting  or  dizziness,  would  last  from  two  to  four  hours.  Patient's  eye  could  perceive 
light. 

December  30th:  Pulse  and  temperature  normal.  Patient  complains  of  headache  and 
nausea;  he  is  put  on  liquid  diet  and  physic. 

December  31st:  Headache  and  nausea  have  disappeared. 

January  5,  1883:  Pulse  and  temperature  normal;  no  headache  since;  the  wound 
has  healed  down  to  the  apertures  for  the  tube. 

As  the  patient  felt  restored,  he  went  out-of-doors  for  the  first  time  since  reception  of 
the  injury,  intending  to  take  a  ride  in  a  cutter.  While  in  a  police  station  which  he  visited 
he  began  to  feel  faint.  This  was  about  1  p.  m.  He  then  took  a  car  and  rode  home.  He 
subsequently  vomited,  and,  feeling  a  pain  in  the  left  half  of  his  head,  went  to  bed.  In  the 
evening:  Pulse,  70;  temperature,  normal;  he  complained  of  headache  and  of  a  feeling  of 
depression;  he  frequently  sighed,  but  when  questioned,  answered  intelligently. 

January  6th:  Pulse,  68  and  full;  temperature,  normal;  headache  and  nausea  persist- 
ent;  intellect  rather  dull,  but  answers  still  intelligible. 

January  7th:  Headache  continues;  nausea  has  somewhat  diminished;  pulse,  63  and 
increasing  in  volume;   temperature,  normal;   intellect  exceedingly  dull. 

The  pulse  now  kept  falling  slowly;  the  temperature  remained  normal,  and  patient 
became  more  and  more  comatose.  However,  he  still  answered  questions.  There  was  no 
aphasia  and  no  paralysis. 

January  11th,  evening:  Pulse,  54;  temperature,  99.5°  F.  The  coma  had  reached 
such  a  degree  that  patient  could  be  roused  only  with  difficulty. 

January  12th:  Patient  is  in  profound  coma,  and  has  involuntary  discharges  of  urine. 
Pulse,  56;   temperature,  99°  F. 

Increasing  coma,  accompanied  by  a  slow  pulse  and  almost  normal  temperature, 
clearly  indicated  augmented  intracranial  pressure.     This  might  have  been  due  to — 

1.  An  abscess  or  collection  of  pus  which  had  formed  between  the  cranium  and  dura 
mater,  somewhere  in  the  vicinity  of  a  possible  fracture  at  the  seat  of  the  injury. 

2.  An  acute  meningitis  spreading  from  the  seat  of  the  injury. 
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3.  An  abscess  of  the  brain,  in  spite  of  the  absence  of  local  symptoms.  Such  an  ab- 
scess would  probably  be  located  in  the  frontal  lobe,  not  far  from  the  seat  of  the  injury. 

In  our  opinion  the  normal  state  of  temperature  pointed  rather  to  an  abscess  than  to 
meningitis.     Under  these  circumstances  we  deemed  it  advisable  to  resort  to  trephining. 

The  Operation.— Patient  was  laid  on  a  table.  As  the  coma  seemed  suflBciently  pro- 
found to  substitute  anesthesia,  no  ether  was  administered.  The  left  eyebrow  and  the  left 
half  of  the  head  were  shaved,  and  the  skin  cleaned  with  soap  and  nail-brush  and  a  5  per 
cent,  solution  of  carbolic  acid.  The  knife  was  entered  at  the  original  wound  of  entrance, 
2  cm.  to  the  inner  side  of  the  linea  semicircularis  superior,  and  then  passed  directly 
upward  for  a  distance  of  2  inches,  cutting  through  the  galea  and  periosteum.  The 
trephine  employed  had  a  diameter  of  17  mm.;  it  was  placed  as  follows:  its  lower  border 
2  cm.  above  the  supra-orbital  margin,  in  order  to  be  sure  of  avoiding  the  frontal  sinus; 
its  inner  border  4  cm.  to  the  left  side  of  the  median  line,  and  its  outer  border  1  cm.  to 
the  inner  side  of  the  linea  semicircularis. 

The  piece  of  bone  removed  presented  no  fracture,  and  was  perfectly  healthy;  the 
underlying  dura  mater  was  of  normal  color,  but  tense,  so  as  to  protrude  into  the  trephine 
opening;  no  distinct  pulsations  were  visible.  A  crucial  incision  was  made  in  the  dura 
mater,  but  no  pus  met  with  between  it  and  the  arachnoid.  The  arachnoid  and  pia  mater 
presented  their  normal  color,  and  there  was  no  trace  of  meningitic  exudation.  A  hypo- 
dermic needle  attached  to  an  ordinary  hj-podermic  syringe  was  now  used  to  make  a  suc- 
cession of  exploratory  punctures.  We  first  pushed  the  needle  downward  toward  the  roof 
of  the  orbit,  whence  nothing  was  withdrawn  but  a  little  blood  and  debris  of  brain  sub- 
stance. We  then  introduced  it  successively  in  a  horizontal,  backward,  inward,  and  out- 
ward direction,  the  result  remaining  the  .same.  Concluding  that  the  abscess  lay  at  a  depth 
beyond  the  reach  of  our  needle,  we  exchanged  it  for  one  of  greater  length.  This  long  needle 
was  entered  in  a  direction  backward,  slightly  inward,  and  perhaps  a  trifle  upward;  on 
reaching  a  depth  of  2  to  2}/2  inches,  the  syringe  filled  with  a  thin,  palish-red,  and  semi- 
transparent  fluid.  Poured  into  a  wineglass,  it  emitted  a  peculiar  odor,  not  distinctly 
fetid,  and  somewhat  phosphorescent.  The  needle  was  pushed  in  a  second  time,  in  the 
same  direction  and  to  the  same  depth,  and  again  the  syringe  filled  with  the  same  fluid. 
The  needle  was  now  used  as  a  guide,  along  which  the  closed  blades  of  a  pair  of  narrow 
operating  forceps  were  pushed  in,  and  were  then  withdrawn.  On  separating  the  blades 
of  the  forceps,  1  to  1J4  ounces  of  the  above-described  reddish,  opaque,  thin  fluid  spurted 
out  with  some  force,  followed  by  at  least  a  teaspoonful  of  thick  yellow  pus.  A  fenestrated 
tube,  10  cm.  long,  8  mm.  in  diameter,  and  6  mm.  lumen,  was  introduced  into  the  wound  in 
a  direction  backward,  a  little  upward,  and  somewhat  toward  the  median  line.  This  tube 
lay  within  the  dura  mater  to  the  extent  of  8  cm.,  and  immediately  discharged  four  or  five 
drops  of  pus;  its  free  end  was  secured  with  a  disinfected  safety-pin.  A  second  drainage- 
tube  was  inserted  along  the  roof  of  the  orbit,  where,  however,  no  additional  pus  was  dis- 
covered. The  borders  of  the  wound  were  stitched  together,  and  a  thoroughly  antiseptic 
dressing  applied,  the  opening  being  covered  with  a  piece  of  protective  silk.  The  external 
wound  and  drainage-tubes  were  dusted  over  with  iodoform,  and  the  patient  put  to  bed. 

Two  hours  after  the  operation  the  pulse  had  risen  to  64;  three  hours  later  conscious- 
ness returned,  and  patient  answered  questions  in  a  .slow  but  coherent  manner. 

January  13th:  Pulse,  68;  temperature,  101.5°  F.  No  headache;  no  nausea.  Pa- 
tient is  dressed  in  a  recumbent  position,  as  he  feels  faint  when  attempting  to  assume  a 
sitting  posture.  The  abscess  cavity  was  washed  with  a  saturated  solution  of  boric  acid 
by  means  of  a  gentle  stream  from  a  fountain-syringe.  The  drainage-tube  was  taken  out, 
cleaned,  and  replaced. 

Patient  was  dressed  twice  daily  for  two  weeks.  From  January  15th  to  January  30th 
patient  improved  steadily;  pulse  and  temperature  had  become  normal,  and  intelligence 
perfect.     Patient  no  longer  complains  of  headache,  sleeps  well,  and  has  an  excellent  ap 
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petite.  His  bowels  being  somewhat  constipated,  an  aperient  had  to  be  given  every  other 
day,  else  a  sHght  headache  would  reappear. 

He  was  kept  on  liquid  diet  and  maintained  in  a  strictly  recumbent  position.  The 
drainage-tube  was  gradually  shortened  down  to  4  cm.,  attempts  to  push  it  in  deeper  meet- 
ing with  resistance. 

February  12th:  Although  patient  has  strictly  kept  his  bed,  he  again  begins  to  complain 
of  slight  headache  and  nausea,  for  which  there  is  no  apparent  provocation.  Morning 
temperature,  98.5°  F.:  evening  temperature,  99.5°  F. 

A  week  later  patient's  pulse  began  to  fall  slowly  but  stieadily,  at  the  same  time  in- 
creasing in  volume;  patient  was  relapsing  gradually  into  a  condition  of  stupor. 

February  20th:  Pulse,  64;  temperature,  99°  F.  Patient  complains  of  headache  and 
nausea  and  is  in  a  semicomatose  condition. 

Operation. — We  inferred,  from  this  reappearance  of  brain  symptoms,  that  the  remain- 
ing length  of  the  tube,  4  cm.,  was  insuflBcient  to  drain  the  cavity  of  its  pus,  or  that  some 
pocketing  of  matter  had  taken  place,  causing  intracranial  pressure  and  coma. 

Patient  was  slightly  anesthetized,  and  the  wound  dilated  from  the  opening  for  the 
tube.  The  long  hypodermic  needle,  attached  to  a  syringe,  was  then  introduced  four  or 
five  times  in  different  directions  to  a  depth  of  2J4  inches;  nothing  was  withdrawn  but  a 
little  blood  and  some  debris  of  brain  substance.  Finally,  the  needle  being  directed  toward 
the  old  cavity,  about  half  a  teaspoonful  of  thick  yellow  pus  entered  the  syringe.  A  drain- 
age-tube 6  cm.  long  was  inserted  in  this  direction,  the  wound  dusted  over  with  iodoform, 
and  an  antiseptic  dressing  applied. 

February  21st:  Pulse,  66;  temperature,  99.5°  F.  Some  nausea,  possibly  caused  by 
the  ether;  less  headache. 

February  22d:  Pulse,  66;  temperature,  99°  F.  Still  less  headache;  no  nausea.  Now 
and  then,  for  about  a  week,  patient  has  had  an  involuntary  passage  of  urine. 

February  23d:  Pulse,  70;  temperature,  98.5°  F.  Intelligence  begins  to  return,  but 
slower  than  after  the  preceding  operation. 

The  discharge  from  the  abscess  cavity  now  steadily  diminished  in  amount  and  grew 
more  serous.  In  two  weeks,  however,  it  began  to  reassume  a  more  purulent  character. 
We,  therefore,  discontinued  the  use  of  boric  acid  in  washing  out  through  tube,  and  substi- 
tuted a  weak  solution  of  carbolic  acid  and  thymol,  which  again  reduced  the  quantity  of 
the  discharge.  The  drainage-tube  was  shortened  every  third  day.  Patient  progressed 
steadily. 

April  10th:   Drainage-tube  is  removed. 

April  loth:  Patient  leaves  his  bed. 

April  30th:  Patient  takes  a  walk  out-of-doors. 

May  loth:  Patient  attends  to  his  duties  as  a  police  oflScer.  He  complains  of  no  head- 
ache, has  no  feeling  of  weakness  in  his  head,  and  thinks  it  is  as  strong  as  ever;  he  has  an 
unnatural  sensation,  but  no  pain  in  the  left  parietal  region;  no  swelling  of  the  eyelids  is 
seen,  but  there  is  ptosis  of  the  upper  one,  which,  however,  is  diminishing  steadily.  There 
IS  no  strabismus;  conjunctiva,  cornea,  and  iris  are  of  normal  appearance.  Patient  has  a 
feeling  of  slight  tenseness  over  the  left  eyebrow;  he  is  unable  to  use  his  left  eye  in  reading, 
but  can  count  fingers  at  a  distance  of  23^  feet.  A  red  cicatrix,  5  cm.  long,  stretches  from 
the  supra-orbital  margin  upward  and  a  little  outward  over  the  frontal  region.  There  is  a 
pulsating  defect  in  the  cranium  where  the  trephine  was  applied,  2  cm.  above  the  superior 
margin  of  the  orbit,  and  4  cm.  to  the  left  of  the  median  line;  this  defect  has  a  diameter  of 
1  cm.;  pressure  upon  it  causes  no  pain.  Memory  and  speech  and  all  faculties  of  the  brain 
are  as  good  as  ever.  Patient  states  that  he  gets  tired  in  a  shorter  time  than  before  sus- 
taining the  injury,  and  that,  as  yet,  he  feels  a  little  less  lively  than  he  used  to.  His 
appetite  is  good,  and  his  bowels  move  regularly. 

Patient  continued  to  do  light  indoor  and  outdoor  policeman's  work.     In  July,  1883, 


DRAINAGE    OF   ABSCESS   CAVITIES   IN   THE    BRAIN  373 

he  was  laid  up  for  about  ten  days,  having  had  three  epUeptic  6ts;  he  also  complained  of 
headache  over  the  left  frontal  region. 

In  December  he  was  again  seized  with  a  fit  of  epilepsy;  he  fell  while  about  to  take  a 
seat  at  the  supper  table. 

Since  that  time  patient  has  had  no  fits,  and  he  has  been  able  to  attend  to  his  work  as 
usual.  During  the  last  two  months  the  pain  in  the  frontal  region  has  become  less  fre- 
quent and  diminished  in  intensity.  It  now  comes  twice  or  three  times  a  month  and  lasts 
from  three  to  four  hours. 

He  sleeps  well  and  eats  well.  His  memory  and  all  cerebral  functions  are  unimpaired. 
He  complains  of  loss  of  endurance;  says  that  he  is  easily  fatigued.  On  March  2,  1884,  a 
fistula  presented  itself  where  the  trephine  opening  had  been  made.  This  fistula  discharges 
five  to  ten  drops  of  pus  in  the  twenty-four  hours. 

Discussing  cerebral  abscess  with  regard  to  the  above  case,  we  shall 
treat:  1.  Symptoms  and  diagnosis.  2.  The  operation  of  trephining. 
3.  The  exploratory  puncture  and  aspiration.  4.  Drainage  of  brain 
abscess. 

1.  Symptoms  and  Diagnosis. — Without  going  into  unnecessary  details 
concerning  cerebral  abscess  in  general,  we  shall  merely  call  attention  to 
the  main  points  touching  our  case,  which,  with  Bergmann,  we  will  call  one 
of  chronic  traumatic  abscess.  As  might  have  been  expected  from  a  case 
of  limited  injury  to  the  brain  with  slight  impetus,  the  primary  cerebral 
symptoms  were  unconsciousness  of  little  more  than  a  minute's  duration. 
The  so-called  latent  period,  devoid  of  all  brain  symptoms,  continued 
about  four  weeks.  The  third  stage  then  set  in,  with  secondary  brain 
symptoms,  headache,  and  coma.  Thus  far  the  course  of  symptoms  in- 
dicated that  we  were  dealing  with  a  case  of  cerebral  abscess,  but  in  this, 
as  in  so  many  other  cases  of  its  kind,  there  appeared  nothing  in  the 
secondary  brain  symptoms  sufficiently  characteristic  to  enable  the  diag- 
nostician to  distinguish  them  clearly  from  the  similar  symptoms  of  en- 
cephalitis or  secondary  meningitis.  The  headache  was  not  distinctly 
more  intense  in  the  region  of  the  wound  than  in  the  entire  left  half  of  the 
head.  The  rise  in  temperature  was  slow,  taking  three  days  to  reach 
102.5°  F.,  in  no  respects  differing  from  the  rise  in  temperature  in  in- 
cipient meningitis,  differing,  however,  from  what  would  take  place  in  a 
case  of  pyemia. 

The  principal  clinical  symptoms  of  cerebral  abscess  are,  besides  head- 
ache, vomiting,  coma,  and  fever,  according  to  Bergmann,  local  symptoms 
(Herdsymptome,  focal  symptoms) ;  more  or  less  complete  paralysis,  usu- 
ally of  the  opposite,  more  rarely  of  the  corresponding,  side  of  the  body, 
epileptic  fits,  spasms,  etc.  The  paralysis  or  paresis,  as  is  well  known,  is 
especially  valuable  when  limited  or  gradually  increasing.  Local  symp- 
toms (Herdsymptome)  were  altogether  absent  in  our  case;  but  it  should 
be  remembered  that  we  can  understand  and  interpret  them  only  when 
coming  from  the  comparatively  small  area  in  the  middle  third  of  the 
brain,  called  the  psychomotor  centers.  And  in  lesions  of  the  brain  on 
the  left  side  which,  on  account  of  the  center  for  speech,  is  the  more 
favorable,  local  brain  symptoms  from  this  circumscribed  region  will,  as 
seen  in  our  case,  fail  to  appear,  unless  the  abscess  afiFect  the  gray  sub- 
stance of  those  very  convolutions. 
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Recent  observations  have,  furthermore,  shown  that  local  brain  symp- 
toms (Herdsymptome)  may  be  met  with  in  cases  of  meningitis  originat- 
ing in  the  psychomotor  area.  It  is  readily  seen  that,  if  an  unerring 
diagnosis  is  required  of  the  surgeon  who  proceeds  to  trephine  for  cerebral 
abscess,  abscesses  in  the  brain  will  be  evacuated  only  when  pus  presents 
itself  at  the  bottom  of  the  wound,  either  spontaneously,  or  on  removal  of 
a  depressed,  penetrating  spicule  of  bone.  Indeed,  a  great  number  of 
successfully  opened  abscesses  were  just  such  cases. 

Of  the  opening  of  abscesses  that  do  not  thus  visibly  present  them- 
selves, or  are,  furthermore,  located  at  some  distance  from  a  preexistent 
wound,  we  shall  more  properly  speak  under  the  head  of — 

2.  The  Operation  of  Trephining. — Is  trephining  at  the  present  day, 
aided,  as  we  are,  by  the  antiseptic  method,  still  so  formidable  an  opera- 
tion that,  considering  the  unavoidable  uncertainty  of  the  diagnosis,  its 
performance  for  deep-seated  cerebral  abscess  cannot  be  pronounced 
justifiable?  Estlander  tells  us*  that,  since  the  introduction  of  the  anti- 
septic method,  the  percentage  of  deaths  in  cases  of  cranial  fractures  with 
cerebral  injury  has  fallen  from  66  to  17,  and  there  is  good  reason  for 
trusting  that  thoroughly  aseptic  wounds  will  depress  the  rate  of  mortality 
considerably  below  this  figure.  In  these  operations  life  and  death  are, 
of  course,  to  a  certain  extent  in  the  hands  of  the  operator. 

We  learn,  from  statistics  published  by  Blum,t  that  out  of  44  cases  in 
which  trephining  was  performed  for  abscess  of  the  brain,  22  recovered. 

The  fatality  of  the  disease,  when  left  to  itself,  comes  near  90  or  even 
100  per  cent.  A  reduction  of  this  frightful  death-rate  by  almost  one-half 
clearly  seems  to  advocate  the  operation.  Still,  as  to  the  advisability  of 
this  operation,  surgeons  will  take  opposite  sides,  and  Sir  A.  Cooper's 
dread  of  even  removing  a  depressed  spicule  of  bone  from  the  brain,  a 
consequence  of  disastrous  experience,  can  be  traced  through  surgical 
literature  down  to  the  present  day.  Rose,  as  late  as  1881,  tries  to  avoid 
trephining  for  cerebral  abscess, |  trusting  to  the  faint  hope  of  resolution 
or  spontaneous  evacuation.  Aseptic  trephining — and  we  should  remark 
that  Rose  invariably  uses  the  open-air  method  of  treating  wounds — 
undoubtedly  deserves  to  be  given  an  impartial  trial  before  abscesses  in 
the  brain,  left  to  themselves,  are  allowed  to  run  their  fatal  course. 

We  conclude  from  prior  reasons  and  learn  from  experience  that  if  the 
brain  be  healthy,  the  dangers  of  aseptic  trephining  can  be  greatly  les- 
sened by  the  care  and  skill  of  the  surgeon.  But  the  objections  to  opera- 
tive interference  in  cases  of  suppurating  leptomeningitis  or  emollition, 
i.  e.,  encephalitis,  are  to  be  seriously  considered.  How  large  a  propor- 
tion of  deaths  is  to  be  attributed  to  the  incalculable  influence  of  the  shock 
in  giving  additional  impetus  to  an  existing  meningitis  or  encephalitis  it 
is,  of  course,  impossible  to  determine.  However,  it  should  not  be  forgot- 
ten, first,  that  these  diseases  are  in  themselves  exceedingly  grave,  the 

*  Virchow  and  Hirsch's  Jahresbericht,  1879,  vol.  ii,  p.  390. 
t  Langenbeck's  Archiv,  1872,  vol.  xiii,  p.  489. 
X  Loc.  cit.,  p.  558. 
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prognosis*  of  traumatic,  diffuse,  suppurating  leptomeningitis  being  the 
worst  imagmable,  namely,  death;  and,  second,  that  trephining  per- 
formed under  the  gravest,  we  should  say  premortal,  symptoms  of  intra- 
cranial pressure  from  abscess  has,  m  a  number  of  cases,  been  followed  by 
prompt  relief.  The  dangers,  apart  from  the  shock,  cannot  very  well 
have  any  other  source  than  phlogogenous  substances  introduced  into  the 
diseased  organ  through  the  trephining  wound.  It  is  more  than  possible 
that  the  antiseptic  method  will  prove  no  less  preventive  of  additional 
inflammation  in  cerebral  operations  than  it  already  has  done  and  does, 
as  is  seen  in  every  day's  experience,  in  the  opening  of  cold  abscesses  from 
caries  of  deep-seated  bones,  of  hepatic  abscess,  of  empyema,  etc. 

As  to  the  place  where  the  trephme  should  be  applied,  we  can  only  say- 
that  it  should  be  chosen  as  near  the  seat  of  the  presumed  abscess  as 
possible.  The  difficulties  of  finding  the  right  place  culmmated,  so  to 
speak,  in  a  case  cited  by  Gross.f  A  soldier  had  received  a  gunshot 
injury,  and  seventeen  days  afterward  was  suddenly  taken  with  convul- 
sions and  coma;  five  perforations  were  made  with  the  trephine,  but  no 
pus  evacuated.  The  autopsy  revealed  diffuse  leptomeningitis  and  no 
abscess. 

We  believe  that  the  object  of  multiple  trephining — ^for  ascertaining 
the  seat  of  a  deep  abscess — can  be  attained  with  greater  ease  and  safety 
by  the  following  procedure: 

3.  The  Exploratory  Puncture  and  Aspiration. — ^This  procedure  is  not 
exactly  new,  but  we  are  not  aware  that  it  has  ever  before  been  brought 
into  methodic  connection  with  the  operation  of  trephining  for  the  pur- 
pose of  ascertaining  the  seat  of  an  abscess.  W.  T.  Renz  published  a  case 
in  1867$  in  which  a  punctured  wound  from  a  knife  in  the  right  frontal 
region  had  produced  traumatic  cerebral  abscess.  Eleven  days  after  the 
injury  the  wound,  which  had  almost  healed,  was  reopened  on  account  of 
symptoms  of  compression.  The  point  of  the  knife  was  liberated  by 
means  of  hammer  and  chisel,  and  its  extraction  was  followed  by  the 
escape  of  a  considerable  quantity  of  fetid  matter.  An  exacerbation  of 
brain  symptoms,  accounted  for  by  imperfect  evacuation,  induced  the 
author,  some  time  subsequent  to  the  operation,  fearing  that  trephining 
might  cause  prolapse  of  the  brain,  to  avoid  trephining  and  evacuate  the 
pus  by  methodic  aspiration  with  a  hypodermic  syringe.  The  aspirations 
were  continued  twice  a  day  for  six  weeks.  The  pus  aspirated  gradually 
grew  less  in  quantity  and  thinner  until,  at  last,  the  syringe  withdrew 
only  a  few  drops  of  a  yellow,  serous  fluid.  Three  weeks  of  this  treatment 
had  effected  an  entire  disappearance  of  cerebral  symptoms.  The  aspira- 
tions were  discontinued  in  the  sixth  week,  and  the  patient  resumed  hard 
manual  labor;  however,  in  only  five  days  pain,  somnolence,  vomiting, 
and  slow  pulse  recurred.*  Aspirations  were  resumed  for  six  weeks,  and, 
as  in  the  author's  opinion,  diffuse  leptomeningitis  had  now  become  the 

*  Bergmann:  Loc.  cit.,  155. 
t  System  of  Surgery,  1872. 

X  Erste  Heilung  eines  traumatischen  Gehimabseesses  durch  consequente  Aspiration 
des  Eiters,  ohne  vorhergehende  Trepanation,  Tubingen,  1867. 
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cause  of  these  symptoms,  mercurial  inunctions  were  prescribed.  The 
patient  recovered  in  half  a  year,  perfectly  and  definitively.  Renz 
recommends  the  use  of  a  golden  needle,  with  a  shaft  rounded  up  to  the 
point, — i.  e., — not  cutting, — and  of  a  syringe  provided  with  a  somewhat 
complicated  mechanism,  to  do  the  work  of  the  hand  in  moving  the  piston. 

Renz  published  his  case  fifteen  years  ago.  His  mode  of  aspirating 
without  trephining  has,  as  far  as  we  are  aware,  found  no  followers  in  the 
profession.  The  reason  for  this  is  probably  to  be  sought  in  the  tendency 
of  modern  surgery  to  give  free  vent  to  pus  wherever  met  with.  Thus 
Renz's  method  of  curing  abscess  in  the  brain  by  continued  repeated  aspi- 
rations has  shared  the  fate  of  the  same  treatment  of  abscesses  elsewhere. 
After  suflScient  trial,  aspirations  have,  on  the  whole,  yielded  to  free  inci- 
sions. 

J.  Whitaker  Hulke*  proceeded  to  ascertain  the  seat  of  an  abscess 
through  a  trephine  opening  and  healthy  dura  mater  in  a  manner  very 
similar  to  ours;  but  he  did  not  develop  it  systematically.  He  intro- 
duced a  fine  trocar  into  the  brain  to  the  depth  of  about  an  inch,  and  re- 
moved a  little  green  pus  with  the  aspirator.  A  narrow-bladed  knife 
pushed  in  along  the  cannula  opened  the  abscess  and  three  or  four  ounces 
of  pus  escaped.  The  longitudinal  sinus,  which  had  been  opened  by  the 
knife,  was  closed  by  the  double  means  of  suture  and  ligature.  After 
eight  months  of  intercurrent  brain  symptoms,  among  them  complete 
blindness,  recovery  took  place,  but  the  blindness  persisted. 

Footing  on  the  experience  of  our  case,  we  propose  methodic  explora- 
tory puncture  and  aspiration  as  a  means  of  ascertaining  the  seat  of  the 
abscess  through  the  trephine  opening.  The  ordinary  hypodermic  needle, 
1  or  13^  inches  long,  is  too  short.  The  one  we  employed  was  4  inches 
long;  its  diameter  was  between  1  and  2  mm.,  and  its  bore  3^  mm.  The 
needle  may  be  set  in  an  ordinary  hypodermic  syringe,  but  one  a  little 
larger,  of  about  3  c.c.  capacity,  is  preferable.  This  little  apparatus  is 
convenient  for  exploratory  aspirations  of  deep-seated  abscess  or  other 
accumulations  of  fluid  in  any  part  of  the  body. 

In  operating  upon  the  brain  it  may  be  well  to  take  Renz's  advice  and 
to  use  a  trocar  with  a  rounded  instead  of  an  ordinary  cutting  point. 
Division  of  small  blood-vessels  may  thereby  be  avoided.  We  used  a  cut- 
ting point,  and  without  any  appreciably  bad  effects. 

As  to  the  manner  of  executing  this  exploratory  puncture,  we  offer  the 
following  suggestions :  A  well-disinfected  needle  is  pushed  in  straight  in 
a  certain  direction  for  about  3^  to  1  inch;  the  piston  of  the  syringe  is 
then  withdrawn  a  little;  if  no  pus  follows,  the  needle  is  pushed  in  3^  or  1 
inch  further  and  the  piston  again  withdrawn  a  little,  etc.  The  depth 
to  which  it  will  be  permissible  finally  to  push  the  needle  will,  of  course, 
vary  with  the  situation  of  the  trephine  opening  and  the  direction  of  the 
puncture.  In  this  respect  the  surgeon  will  be  guided  by  the  anatomy 
of  the  brain.  The  punctures  are  to  be  executed  at  interstices  of  3^  or  1 
inch,  the  utmost  care  being  observed  to  push  the  needle  in  straight  and 

*  "Case  of  Secondary  Trephining  for  Traumatic  Abscess  of  the  Brain;  Recovery," 
Med.-Chir.  Trans.,  1879,  vol.  Ixii.     Lancet,  1879,  vol.  i,  p.  406. 
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to  avoid  all  lateral  movements.  If,  after  a  reasonable  number  of  punc- 
tures, no  pus  is  withdrawn,  the  operator  may  feel  convinced  that  no 
abscess  is  present. 

As  an  abscess  is  generally  about  the  size  of  a  walnut,— and  it  is  seldom 
smaller,— it  will  necessarily  be  detected  by  this  procedure.  We  are  con- 
vinced that,  in  a  number  of  cases  on  record,  failure  to  find  the  abscess 
might  have  been  prevented  by  methodic  exploration. 

Puncturing  of  healthy  brain  substance  with  a  fine,  perfectly  aseptic 
needle  can  do  but  little  mischief.  We  know  from  our  writers,  as  well  as 
from  our  own  experience,  and  we  mtend  to  publish  a  case  in  point  in  con- 
nection with  another  subject,  that  puncturing  of  a  brain  in  which  no  in- 
flammation is  present  does  not  give  rise  to  even  the  slightest  untoward 
symptoms.  But  how  does  the  matter  stand  when  the  brain  is  affected 
with  diffuse  leptomeningitis  or  abscess?  A  needle  passing  through  a 
focus  of  inflammatory  products  and  entering  healthy  tissue  may,  un- 
doubtedly, carry  bacteria  or  phlogogenous  substances  from  the  former 
into  the  latter.  This  would,  in  the  worst  case,  produce  encephalitis  or 
secondary  abscess.  In  case  of  meningitis  the  life  of  the  patient  wifl,  in  all 
probability,  terminate,  independently  of  the  puncture,  before  such  a 
consequence  has  time  to  develop  sufficiently  to  attract  our  attention. 
In  case  of  abscess  our  manner  of  exploring,  pushing  the  needle  gently 
and  gradually  from  the  superficial  into  the  deeper  parts,  can  hardly  be 
said  to  be  attended  with  any  great  risk  of  such  a  result.  A  third  possi- 
bility is  that  the  needle  may  run  into  a  ventricle  and  draw  off  some  cere- 
brospinal fluid.  Detmold*  opened  the  lateral  ventricle  with  a  knife 
and  evacuated  a  quantity  of  pus.  His  patient  died  five  days  afterward. 
But  opening  a  ventricle  with  so  coarse  an  instrument  as  a  knife,  and 
puncturing  it  with  a  fine  needle,  withdrawing  only  a  few  drops  of  the 
contained  fluid,  are  proceedings  that  scarcely  admit  of  comparison.  As 
to  this  point,  however,  we  must  wait  to  be  taught  by  further  experience. 

Having  ascertained  the  site  of  the  abscess,  the  next  question  is  how  to 
open  it.  This  has  commonly  been  done  with  a  knife,  but  we  should 
avoid  the  use  of  cutting  instruments  in  order  to  preclude  the  possibility 
of  hemorrhage.  The  soft  substance  of  the  brain  is  easily  penetrated  with 
a  probe,  a  pair  of  forceps,  or  any  other  sort  of  blunt  instrument,  which 
may  be  pushed  in  along  the  needle  as  a  guide. 

The  question  that  still  remains  to  be  considered  is  the  advisability  of 
draining  cerebral  wounds. 

4.  Drainage  of  Brain  Abscess. — A  'priori  reasons  do  not  plead  in 
favor  of  drainage  of  the  brain  with  tubes.  A  drainage-tube  is  a  foreign 
body,  and  we  know  that  the  presence  of  a  foreign  body,  even  when  per- 
fectly aseptic,  e.  g.,  a  depressed  fragment  of  bone  in  a  case  of  subcuta- 
neous fracture,  penetrating  the  dura  mater  and  entering  the  brain  tissue, 
is  apt  to  give  rise  to  general  as  well  as  local  brain  symptoms,  although  no 
suppurating  inflammation  may  have  set  in.  But  a  depressed  spicule  of 
bone  still  connected  with  the  immovable  skull  and  descending  into  the 

*  Amer.  Jour.  Med.  Sci.,  1855,  p.  86. 
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movable  brain  substance  is  certainly  very  unlike  a  free  drainage-tube 
running  into  an  abscess  through  a  trephine  opening.  As  in  most  cases  in 
which  trephining  was  performed  the  symptoms  caused  by  the  irritation 
of  the  foreign  body  disappeared  on  its  removal,  the  introduction  of  a  new 
foreign  body,  in  the  shape  of  a  drainage-tube,  may  have  seemed  a  little 
paradoxic,  and  this  may  help  to  explain  the  fact  that,  as  far  as  we  have 
been  able  to  learn,  no  attempts  have  been  made,  with  the  exception  of 
one,  to  employ  drainage-tubes  in  the  treatment  of  brain  lesions.  In  the 
one  instance  which  has  come  to  our  knowledge — a  case  of  pistol-bullet 
wound  of  the  brain,  related  by  Burckhardt — it  proved  a  remarkable  suc- 
cess.* A  man  of  sixty-two  years,  attempting  to  commit  suicide,  in- 
flicted a  gunshot  injury  upon  himself  in  the  right  parietal  region.  The 
cranium  was  trephined,  but  the  bullet  was  not  extracted.  A  drainage- 
tube  was  inserted  along  the  track  of  the  projectile,  the  wound  stitched 
together,  and  an  antiseptic  dressing  put  on.  A  capsule  formed  around 
the  bullet,  and  the  wound  healed  without  suppuration.  The  symptoms 
in  the  case  were  paresis,  anesthesia  of  the  opposite  half  of  the  body,  and 
traumatic  insanity.  The  man  recovered.  Twenty  months  later  he 
succeeded  in  committing  suicide.  The  autopsy  revealed  a  band  of  con- 
nective tissue  filling  the  canal  of  the  bullet,  and  running  transversely 
from  the  parietal  bone  to  the  falx  cerebri.  The  greater  portion  of  the 
bullet  was  found  encapsulated  near  the  latter,  and  a  few  bits  of  lead  were 
embedded  in  the  connective  tissue  filling  the  canal. 

These  two  cases,  Burchard's  and  our  own,  are,  of  course,  too  isolated 
to  prove  that  cerebral  drainage  will  always  turn  out  as  a  safe  proceeding, 
but  they  certainly  justify  further  trial,  especially  when  we  consider  that, 
under  the  old  treatment,  after  successful  opening  of  the  abscess  the  pa- 
tients succumb  at  the  rate  of  50  per  cent.  Moreover,  drainage  is,  at  the 
present  day,  recognized  to  be  an  all-important  factor  in  the  treatment 
of  abscesses  in  general. 

Whether  it  is  essential  or  advisable  to  wash  out  an  abscess  in  the 
brain  after  drainage  has  been  established  is  a  matter  of  some  doubt. 
Opinions  as  to  the  washing  out  of  abscesses  in  general  somewhat  diverge, 
and  it  need  hardly  be  remarked  that  an  organ  as  delicate  as  the  brain 
should  be  interfered  with  as  little  as  possible.  The  majority  of  surgeons, 
however,  doubtless  favor  washing  out  of  fetid  abscesses  wherever  else 
found,  and  already  Rokitansky  statesf  that  "the  thick  green  pus  con- 
tained in  an  abscess  of  the  brain  is  extremely  fetid  and  phosphorescent." 
We  may  entertain  a  reasonable  hope  that  washing  out — i.  e.,  disinfecting 
— fetid  abscesses  of  the  brain  will  prevent  the  setting  up  of  edema  or  en- 
cephalitis in  the  neighboring  tissues,  which  secondary  diseases  are  well 
known  to  be  far  more  dangerous  than  the  abscess  itself.  In  fact,  in  the 
majority  of  cases  they  constitute  the  final  cause  of  death. 

As  to  the  wash  employed,  we  first  chose  boric  acid,  it  being  of  all 
disinfectants  the  most  harmless;   but  we  were  compelled,  at  least  we  so 

*  Burckhardt:    "Ein  Beitrag  zur  Casuistic  der  Schusswunden  des  Gehims,  rait  Ein- 
heilen  des  Projectils,"  Deut.  Zeitschr.  f.  Chir.,  1881,  vol.  xv,  p.  582. 
t  Loc.  cit.,  p.  413. 
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believed,  to  substitute  the  stronger  antiseptic,  carbolic  acid,  and  the 
change  was  apparently  followed  by  good  results. 

In  conclusion,  supported  as  we  are  by  a  single  case,  we  do  not  wish  to 
recommend  any  unreasonably  bold  or  hazardous  proceedings  in  so  diffi- 
cult and  delicate  a  matter  as  the  surgical  treatment  of  cerebral  abscess. 
We  think,  however,  that  the  procedures  instituted  in  the  above  case 
strictly  conform  to  the  rational  methods  of  modern  surgery  in  treating 
abscesses  in  general;  and  because  of  this,  and  not  because  our  patient 
recovered,  we  regard  the  above  case  as  answering  in  the  affirmative  the 
question:  Is  it  probable  that  abscesses  ia  the  brain  can  be  treated  ad- 
vantageously on  the  same  principles  as  abscesses  in  other  parts  of  the 
body? 


ON  SURGICAL  TREATMENT  OF  GANGRENE 
OF  THE  LUNG* 


Since  Mosler's  drainage  of  a  tuberculous  cavity,  pulmonary  surgery 
has  received  considerable  attention.  Clini(*al  observations  have  been 
made  by  Hosier,  Pepper,  Koch,  Bull,  Hollister,  and  myself,  and  the 
subject  has  been  studied  in  an  experimental  way  by  Gluck,  Schmidt, 
and  Bloch.  In  1882  Bull,  of  Christiania,  was  able  to  tabulate  19  cases 
where  operations  had  been  performed  for  various  kinds  of  pulmonary 
cavities.  I  shall  limit  my  remarks  here  to  cases  of  acute  pulmonary 
gangrene.  So  little  is  known  in  this  branch  of  surgery  that  it  is  safe 
to  draw  conclusions  only  from  similar  or  identical  cases.  Acute  gan- 
grene of  the  lung,  as  is  well  known,  is  either  diffuse  or  circumscribed. 
Diffuse  pulmonary  gangrene  has  never  as  yet  been,  and  probably  never 
will  be,  interfered  with  surgically.  Aside  from  its  being,  in  all  proba- 
bility, an  inevitably  fatal  disease,  the  course  it  runs  is  so  acute,  it  is 
accompanied  by  such  symptoms  of  depression  and  asthenic  fever,  that 
the  condition  the  patient  is  found  in  will  almost  always  exclude  the 
thought  of  an  operation.  Circumscribed  pulmonary  gangrene,  on  the 
other  hand,  runs  a  more  chronic  course,  its  symptoms  are  less  grave, 
and  the  patient,  often  for  many  weeks,  retains  sufficient  strength  to 
bear  the  strain  and  shock  of  an  operation.  In  this  respect  surgical 
interference  is  justifiable.  It  has,  indeed,  been  thought  of  and  resorted 
to  four  times  within  the  last  five  years  by  men  in  different  countries, 
and  more  or  less  independent  of  each  other,  not  having  any  accurate 
knowledge  of  each  other's  doings  in  this  particular  department  of  our 
science. 

Let  us  briefly  call  to  mind  what  is  known  about  circumscribed  pul- 
monary gangrene.  It  may  be  caused  by  an  embolus,  a  bronchitis, 
or  a  pneumonia;  but  no  matter  what  its  cause  is,  it  presents  itself  in  the 
beginning  as  a  necrotic  portion  of  lung  tissue,  varying  in  size  from  that 
of  a  bean  to  that  of  a  hen's  egg.  This  necrotic  piece  of  tissue  is  sharply 
defined;  after  a  while  it  is  isolated  from  the  living  pulmonary  tissue 
by  a  demarcating  inflammation.  It  then  lies  in  a  cavity  as  a  foreign 
body.  It  may  be  found  there,  according  to  Rokitansky,  as  a  blackish- 
green,  shaggy,  and  moist  plug,  bathed  in  ichorous  fluid,  and  of  con- 
siderably smaller  size  than  the  cavity.  It  however  happens  still  more 
frequently  that  the  necrotic  piece  does  not  keep  together  in  one  mass, 
but  is  dissolved  into  a  grayish-brown,  very  fetid  ichorous  pulp,  which 
is  mixed  with  rotten,  shaggy  fragments  of  tissue;   the  walls  of  the  sur- 

*  Jour.  Amer.  Med.  Assoc.,  1884,  vol.  iii,  p.  62. 
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rounding  cavity  are  lined  by  the  same  shaggy  tissue  infiltrated  with 
ichor.  The  surrounding  pulmonary  substance  is  sometimes  normal; 
more  frequently  it  is  in  a  state  of  inflammation,  which  has  a  stage  of, 
or  terminates  in,  hepatization.  This  hepatization  may  extend  through 
the  whole  lobe  affected  with  the  gangrene. 

In  cases  in  which  the  gangrenous  cavity  communicates  with  the 
bronchus,  the  bronchus  affords  a  channel  for  the  evacuation  of  shreds 
of  necrotic  lung  tissue.  The  suppuration  going  on  in  the  walls  of  the 
cavity  may  eliminate  all  the  adherent  shreds  of  dead  pulmonary  tissue; 
an  abscess  may  form  which,  after  evacuation  of  its  contents,  may  close 
up,  the  abscess  cavity  may  contract,  and,  finally,  nothing  is  left  but  a 
scar  to  indicate  the  spot  where  there  once  existed  a  circumscribed 
pulmonary  gangrene.  Such  spontaneous  recoveries  may  take  place, 
but  how  often  they  do  so,  and  under  what  circumstances,  is  altogether 
unknown.  The  usual  course  of  circumscribed  pulmonary  gangrene  is 
quite  different.  A  gangrenous  focus  from  which  the  disease  does  not 
extend  nor  spread  is  rare.  In  many  cases  gangrenous  destruction  going 
on  in  its  walls  enlarges  the  cavity,  and  during  this  process  the  patient 
dies  of  exhaustion;  in  others,  gangrenous  matter  is  aspirated  from  the 
cavity  up  into  the  bronchial  tubes,  deposited  in  other  parts  of  the  lung, 
and  a  diffuse  gangrene  is  produced.  In  a  third  class  of  cases  the  patients 
do  not  die  during  the  course  of  the  gangrene.  The  gangrenous  cavity 
is  emptied  of  its  fetid  contents,  transformed  into  an  abscess  cavity, 
and  the  odor  of  the  breath  and  sputa  disappears,  the  patient's  appetite 
returns,  he  grows  strong,  and  makes  an  apparent  recovery.  However, 
the  abscess  cavity  does  not  close  up  nor  contract ;  after  months  or  years 
of  more  or  less  impaired  health  the  contents  of  the  cavity  undergo  de- 
composition. The  walls  of  the  cavity  are  constantly  being  destroyed, 
and  even  a  second  gangrene  may  set  in.  The  patients  die  of  exhaustion, 
which,  in  the  latter  case,  is  accompanied  by  the  usual  symptoms  of 
pulmonary  gangrene.  We  know  this  much,  that  circumscribed  pul- 
monary gangrene  terminates  in  perfect  recovery  only  when  the  gan- 
grenous cavity  is  small.  In  the  great  majority  of  cases  the  disease  ends 
in  death.* 

The  prognosis  of  acute  circumscribed  gangrene  of  the  lung  is,  of 
course,  always  grave.  In  any  given  case  it  is,  during  the  whole  course 
of  the  disease,  impossible  to  foretell  whether  it  will  terminate  in  death 
or  in  recovery.  A  diffuse  pulmonary  gangrene,  a  gangrenous  pyo- 
pneumothorax, may  supervene  at  any  time,  or  the  patient  may  die  of 
exhaustion  due  either  to  the  progressive  local  destruction  or  to  the 
accompanying  fetid  bronchitis.  The  internal  remedies  at  our  disposal 
at  the  present  time  can  hardly  be  said  to  have  any  effect  as  far  as  re- 
gards checking  the  progress  of  the  disease.  They  merely  aid  in  sustain- 
ing the  patient,  in  keeping  him  alive  until  the  gangrenous  process  has 
come  to  an  end. 

These  facts,  well  considered,  seem  to  justify  the  attempt  to  cure 

*  Vide  Herz,  in  Ziemssen's  Cyclopaedia. 
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the  disease  by  surgical  measures — by  them  alone  can  we  hope  to  put  a 
stop  to  the  progress  of  the  local  gangrenous  destruction.  Operations 
on  the  lungs  with  a  view  to  bringing  about  the  healing  up  of  gangrenous 
cavities  have  been  performed  in  the  four  following  cases: 

Case  I. — Cayley  and  Lawson  reported  the  following  case  at  a  meeting  of  the  Clinical 
Society  of  London:* 

A  man,  forty-five  years  old,  was  admitted  to  the  Middlesex  Hospital  December  30, 
1878.  He  had  previously  been  laid  up  for  five  weeks  with  an  acute  pneumonia  of  the  left 
lung.  At  the  time  that  he  entered  the  hospital  he  presented  the  usual  symptoms  of  pul- 
monary gangrene,  with  formation  of  a  cavity  in  the  lower  lobe  of  the  left  lung.  The  gen- 
eral condition  of  the  patient  was  not  at  all  favorable  for  an  operation.  After  an  explora- 
tory puncture  bad  confirmed  the  diagnosis,  Mr.  Lawson  made  an  incision  in  the  ninth  inter- 
costal space  just  below  the  angulus  scapulae.  The  cavity  was  evacuated,  washed  out,  and 
a  drainage-tube  inserted.  Patient  felt  very  much  relieved,  but  four  days  after  the  opera- 
tion he  collapsed  and  died.  Dr.  Cayley  pointed  out  that  the  only  chances  the  patient  had 
of  prolonging  his  life  were  those  given  by  the  operation,  and  that,  if  the  patient  had  come 
under  treatment  earlier,  his  prospects  would  have  been  better.  At  all  events,  the  opera- 
tion gave  the  patient  some  relief. 

Case  II. — Gangrenous  cavity  in  the  middle  lobe  of  right  hing  subsequent  to  croupous 
pneumonia.  Insufficient  outlet  through  the  bronchi.  Adynamic  condition  of  patient.  Inci- 
sion in  the  region  of  the  angle  of  the  scapula.  Drainage,  with  injections  of  carbolized  water. 
Decided  improvement  for  a  week.  Cessation  of  fetor  of  breath  and  expectoration.  Return  of 
fetid  expectoration.     Collapse  and  death  twelve  days  after  the  operation.] 

The  patient,  a  man  about  sixty  years  of  age,  had  always  been  in  good  health  until 
two  months  previous  to  the  operation,  during  which  time  he  had  had  a  little  shortness  of 
breath  on  going  uphill.  Two  weeks  previous  to  the  operation  he  had  a  sudden  attack  of 
pneumonia  of  the  right  side,  with  chills,  pain  in  the  right  side,  pneumonic  crepitus,  and 
rusty  sputum.  The  case  was  not  very  severe,  the  temperature  never  exceeding  102°  F., 
and  in  about  a  week  he  got  up.  Two  days  later  the  cough  became  worse,  he  felt  weak,  had 
to  go  to  bed,  and  his  breath  had  an  offensive  odor. 

On  October  13th  he  suddenly  expectorated  half  a  pint  of  fetid  gray  fluid,  and  sank 
rapidly  into  a  condition  of  collapse.  On  the  next  day  the  patient  was  covered  with  clammy 
perspiration,  his  respiration  was  rapid  and  diflBcult,  with  loud  tracheal  r^les;  pulse,  130, 
very  feeble;  could  not  lie  down  on  account  of  the  cough.  The  air  of  the  whole  room  was 
extremely  offensive  on  account  of  the  gangrenous  odor  of  breath  and  expectoration.  The 
matter  expectorated  was  principally  a  thick,  tenacious,  mucopurulent  mass,  but  frequently 
alternating  with  this  was  a  thin,  gray,  offensive  fluid,  which  seemed  to  gush  into  his  throat 
suddenly  in  such  quantity  that  he  would  spit  out  mouthful  after  mouthful  of  about  half  an 
ounce  each  for  three  or  four  times  in  succession.  The  right  side  was  slightly  less  resonant 
than  the  left,  especially  at  the  base  and  at  and  under  the  right  nipple.  There  was  less 
respiratory  sound  on  the  right  side  and  less  vocal  vibration,  but  all  the  sounds  were  greatly 
masked  by  tracheal  rales.  He  had  no  pain;  the  tongue  was  brownish-black  and  dry,  and 
the  patient  was  very  weak.  Under  invigorating  and  stimulating  treatment  he  seemed  to 
improve  a  little  for  a  day  or  two,  but  then  the  expectoration  diminished  and  he  became 
worse.  Four  days  later  a  quantity  of  the  same  fetid  fluid  as  before  was  expectorated,  and 
he  felt  a  little  relieved,  but  soon  afterward  the  expectoration  stopped  again  and  the  adyn- 
amic condition  of  the  patient  increased. 

*  Lancet,  1879,  vol.  i,  p.  440. 

t  Solomon  Charles  Smith,  Lancet,  1880,  vol.  i,  p.  86. 
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On  October  20th  distinct  cavernous  respiration  was  heard  below  the  spine  of  the  right 
scapula,  and  external  to  and  below  the  right  nipple.  The  diagnosis  was  now  made  of  a 
large  cavity  extending  chieHy  through  the  middle  lobe  of  the  right  lung,  with  no  efficient 
outlet  for  the  contained  fetid  matter,  and  a  consequent  adj-namic  condition  of  the  patient 
from  poisoning  by  the  fetid  pus.  It  was  now  resolved  to  operate,  with  a  view  toward  pro- 
curing an  outlet  for  the  fetid  matter,  for  the  following  reasons: 

1.  That  the  actual  condition  of  the  patient  made  it  certain  that  he  would  die,  and 
that  very  speedily. 

2.  That  there  would  be  some  chance  for  his  life  if  the  cavity  could  be  found  and  an 
opening  made. 

3.  That  it  would  be  justifiable  to  explore  with  an  aspirator,  and  if  the  cavity  was 
found,  to  enlarge  the  opening  and  put  in  a  drainage-tube. 

At  a  point  near  the  angle  of  the  scapula  an  aspirator  needle  was  inserted  for  three  or 
four  inches.  No  fluid  escaped,  but  very  fetid  air  was  drawn  through  the  tube.  On  hold- 
ing a  candle  near  the  cannula,  the  flame  was  blown  to  and  fro  during  respiration,  so  that 
evidently  a  cavity  had  been  reached. ' 

Using  the  cannula  as  a  director,  a  knife  was  inserted  between  the  ribs,  and  by  the  side 
of  the  knife  dressing  forceps  were  slipped  in  and  the  wound  enlarged  sufficiently  to  allow 
the  introduction  of  a  small  india-rubber  tube.  Through  the  latter  a  little  carbolic  acid 
solution  was  injected.  This  seemed  to  occasion  a  fit  of  coughing,  when  about  half  a  pint 
of  fetid  pus,  of  the  same  character  as  the  former  offensive  expectoration,  was  forcibly  ex- 
pectorated. The  tube  was  left  in  the  wound,  which  was  covered  by  a  large  pad  of  a  dozen 
folds  of  coarse  muslin,  wrung  out  of  a  solution  of  carbolic  acid.  This  dressing  was  ordered 
to  be  changed  every  three  hours. 

For  the  first  week  after  the  operation  the  improvement  was  very  decided.  For  six 
days  the  expectoration  was  very  much  diminished.  The  fetor  also  became  much  less, 
except  at  the  time  when  the  dressing  was  changed.  He  enjoyed  his  food  more,  and  was 
altogether  more  comfortable.  The  respiration  became  much  clearer  in  the  left  lung  and 
the  unaffected  parts  of  the  right  lung,  the  moist  sounds  being  much  less  frequent,  and  the 
tracheal  rales  only  occasional.  The  discharge  from  the  wound,  however,  continued  ex- 
tremely offensive,  notwithstanding  the  daily  irrigation  of  the  cavity  by  a  siphon.  \N  hen- 
ever  the  dressing  was  changed,  it  was  found  to  be  soaked  with  a  discharge  for  an  area  of 
5  or  6  inches  in  diameter.  As  the  water  which  escaped  on  washing  out  the  cavity  was  only 
slightly  stained,  the  offensiveness  was  attributed  not  to  any  retention  of  pus,  but  rather  to 
sloughing  within  the  lung. 

Eight  days  after  the  operation  the  discharge  had  lessened  a  good  deal,  but  the  expec- 
toration now  increased  and  again  became  offensive.  The  pulse  increased  to  112;  tempera- 
ture, 100°  F.  On  the  next  day,  in  the  morning,  he  was  better,  had  less  cough  and  expectora- 
tion, and  took  food  well;  but  the  wound  was  beginning  to  slough,  and  a  few  gangrenous 
black  shreds  were  discharged  through  the  drainage-tube.  In  the  afternoon  he  became 
very  ill,  with  labored  breathing,  quick  pulse,  and  profuse  cold  sweats.  From  this  time  he 
gradually  became  weaker,  would  take  no  more  food,  and  died  November  2d,  apparently 
from  simple  asthenia.     An  autopsy  was  not  held. 

Case  III.— A  girl  of  twenty-three  years  was  admitted  to  the  hospital  of  Christiania 
■  December  13,  1880.*  A  month  previous  to  her  admission  she  had  caught  cold,  began  to 
cough  and  to  expectorate  yellowish,  mucopurulent  sputum.  One  week  afterward  her 
sputum,  and  a  little  later  still  her  breath,  became  fetid.  Two  weeks  later  she  had  a  rigor, 
and  at  the  same  time  began  to  complain  of  pain  in  the  left  lung.  The  color  of  the  sputum 
was  now  brownish  red.  She  lost  strength  and  had  no  appetite.  At  the  time  of  her  ad- 
mission into  the  hospital  her  pulse  was  104;  temperature,  102°  F.;  respiration,  30.  She 
coughed  a  great  deal  and  expectorated  a  frothy  fluid  of  fetid  odor  and  tinged  with  blood. 

*  E.  Bull:  Nord.  Medic.  Arck.,  1881. 
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In  the  left  axillary  region  the  percussion-note  was  dull,  slightly  tympanitic,  and  large  rales 
were  heard. 

On  January  4th  were  discovered,  in  addition,  the  signs  of  a  pleuritic  effusion  which 
extended  over  the  posterior  side  of  the  left  lower  lobe.  A  few  days  later  an  exploratory 
puncture  was  made  in  the  fifth  intercostal  space,  in  the  anterior  axillary  line.  The  syringe 
drew  a  bloody,  serous  fluid  which  contained  a  great  number  of  leukocytes. 

January  19th:  Auscultation  over  the  fourth  intercostal  space,  near  the  anterior  axil- 
lary line,  gave  the  signs  of  a  cavity.  An  exploratory  puncture  was  here  made  with  a 
Pravaz  syringe,  which  withdrew  a  few  drops  of  a  bloody,  purulent,  fetid  fluid.  An  ex- 
ploratory puncture  made  below  the  left  angulus  scapulae  showed  the  effusion  into  the 
pleural  cavity  to  consist  of  a  clear  yellow,  serous  fluid. 

A  gangrenous  cavity  was  diagnosed,  situated  in  the  lower  anterior  part  of  the  upper 
lobe  of  the  left  lung,  and  serous  pleuritic  effusion  extending  over  the  lower  lobe  of  the  left 
lung.     The  advisability  of  an  operation  was  discussed. 

On  the  twentieth  of  December  a  swelling  was  found  in  the  outer  half  of  the  left 
mamma,  just  where  the  exploratory  pimcture  had  been  made  in  the  gangrenous  cavity. 
It  was  tender  to  the  touch.  The  following  day  a  subcutaneous  emphysema  was  discovered 
on  the  anterior  side  of  the  left  half  of  the  thorax.  A  small  incision  made  in  the  above- 
described  swelling  gave  exit  to  a  little  fetid  reddish  pus.  On  the  twenty-fourth  the  patient 
was  anesthetized,  and  a  transverse  incision,  2  inches  in  length,  was  made  across  the  fourth 
intercostal  space,  and  an  abscess  cavity  found  below  the  mamma  contained  a  few  table- 
spoonfuls  of  gangrenous  pus,  which  was  evacuated.  In  the  fourth  intercostal  space  an 
opening  was  effected  with  a  pair  of  dressing  forceps  which  were  cautiously  worked  through 
the  intercostal  muscles  and  the  adherent  pleurae.  The  index-finger  introduced  through 
this  opening  moved  around  in  a  cavity  whose  walls  were  composed  of  soft,  friable,  shaggy 
tissue.  The  cavity  was  washed  out  with  carbolized  water,  a  drainage-tube  inserted,  and 
an  antiseptic  dressing  applied.  After  the  operation  her  pulse  was  128  and  her  respiration 
40.  In  the  afternoon  she  coughed  up  a  couple  of  tablespoonfuls  of  fresh  blood.  On 
January  2oth  she  coughed  less  and  felt  better.  On  January  31st  in  the  afternoon  she  had 
several  small  hemoptyses,  and  during  the  following  days  she  expectorated  matter  con- 
siderably tinged  with  blood.  Between  the  third  and  the  tenth  of  January  the  fetor  of  her 
breath  would  diminish  one  day  and  be  worse  the  next.  After  the  tenth  of  January  her 
general  health  began  to  improve,  the  cough  diminished,  her  appetite  returned,  and  she  felt 
stronger.  After  January  14th  her  breath  and  expectoration  were  free  from  odor;  one 
week  later  the  cough  ceased  entirely,  as  did  also  the  fever.  The  wound  healed,  and  the 
physical  symptoms  gradually  became  normal.  After  a  long  convalescence  she  recovered 
her  full  health.  About  six  months  after  the  operation  she  was  able  to  resume  her  work  as 
a  servant  girl. 

Case  IV. — John  Schubert,  a  German  laborer  aged  thirty-nine,  had  healthy  parents, 
but  does  not  know  the  later  history  of  his  brothers  and  sisters.  Habits  good.  No  vene- 
real disease.  Was  healthy  until  nine  years  ago,  when  he  had  to  keep  his  bed  for  a  few 
days,  the  symptom  of  his  sickness  being  fever.  He  made  a  perfect  recovery.  Five  years 
ago  he  was  taken  sick  with  pneumonia,  which  he  thinks  was  of  the  right  lung,  though  he  is 
not  sure.  He  was  then  very  sick  for  a  few  weeks,  and  recovered.  As  he  became  subse- 
quently a  member  of  a  lodge  and  was  examined  by  their  medical  examiner,  it  is  presumable 
that  recovery  had  been  entire.  During  this  last  winter  he  worked  in  a  packing-house,  and 
coughed  more  or  less  the  rest  of  the  winter. 

February  29th:  After  a  week  of  aggravated  cough  he  had  a  chill  which  lasted  a  couple 
of  hours,  and  took  to  his  bed  March  4th.  Dr.  Valin  was  called  to  see  him  March  5th. 
The  respiratory  murmur  was  absent  from  the  lower  third  of  the  right  lung,  and  rather  in- 
creased elsewhere. 
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Dullness  was  well  marked  over  the  same  area,  and  pain  was  also  complained  of  in  that 
region,  but  there  was  some  sensation  of  pain  around  the  outer  border  of  the  diaphragm 
all  around  the  chest. 

There  had  been  constipation  for  several  days,  to  relieve  which  he  was  drinking  an  in- 
fusion of  senna  tea.  The  expectorations  were  mucous  and  frequent;  the  resph^tions,  42 
a  minute  and  distressing.  The  pulse  was  112;  the  temperature,  102°  F.  He  was  given 
whisky,  2^  grains  quinin  every  three  hours,  and  liquid  Dover's  powder  K  dram,  every 
four  hours. 

March  6th:  Rusty  sputum  was  expectorated,  which  continued  for  a  week,  streaks  of 
blood  also  being  present  at  times.  Temperature  during  that  time  varied  from  101°  to 
103°  F.  By  March  loth  the  expectoration  increased,  and  became  more  and  more 
purulent.  On  March  30th  the  patient,  upon  very  slight  exertion,  raised  half  an  ounce 
of  blood,  and  for  the  next  three  days  some  streaks  of  blood  were  present  in  the  sputum, 
which  from  that  time  had  a  quite  offensive  odor. 

April  oth:  Patient,  upon  trying  to  get  up,  had  another  hemoptysis  of  about  three 
ounces  of  blood. 

April  6th:  I  found  the  patient  lying  in  bed;  pulse,  110;  temperature,  101°  F;  respira- 
tion, 34.  The  air  in  the  room,  and  especially  in  the  neighborhood  of  the  bed,  had  the  fetid 
odor  peculiar  to  gangrene.  Patient's  cheeks  were  a  little  flushed;  otherwise  he  was  pale, 
looked  suffering,  and  somewhat  collapsed.  He  was  troubled  with  a  distressing  cough, 
which  prevented  him  from  sleeping  during  the  night.  In  the  twenty-four  hours  he  raised 
more  than  a  pint  of  expectorated  matter,  which,  on  being  poured  into  a  glass,  showed  the 
three  layers  characteristic  of  pulmonary  gangrene — an  upper  frothy  layer,  a  middle  layer, 
cansisting  of  a  grayish  thin  fluid,  and  a  bottom  layer,  consisting  of  yellowish,  mucopurulent 
matter  streaked  with  blood,  and  also  showing  streaks  and  flakes  of  a  dark-gray  color. 
Stethoscopic  examination  revealed  the  left  lung  and  the  heart  to  be  normal.  Percussing 
the  right  half  of  the  chest,  a  clear  note  was  obtained  in  the  supraclavicular,  the  infraclavic- 
ular, and  in  the  mammary  region  as  low  as  the  upper  border  of  the  fourth  rib.  Below 
this  the  percussion-note  was  dull.  In  the  axillary  region  there  was  likewise  resonance 
down  to  the  fourth  rib,  and  dullness  below  and  in  the  infra-axillary  region.  Percussion 
on  the  back  gave  a  clear  sound  in  the  supraspinous  and  infraspinous  regions;  in  the  infra- 
scapular  region  the  note  heard  was  not  exactly  dull,  but  less  resonant  than  on  the  other 
side.  On  auscultation  normal  vesicular  respiration  was  heard  in  the  supracla\'icular  and 
infraclavicular  and  in  the  upper  axillary  regions.  On  the  posterior  surface  of  the  limg 
vesicular  respiration  was  accompanied  by  large  mucous  rales.  No  distinct  respiratory 
sounds  could  be  detected  in  the  area  of  dullness  in  the  infra-axillary  and  inframammary 
regions.  At  a  point  one  inch  below  the  nipple,  on  the  fifth  rib,  a  "  ventillant,"  a  sound 
produced  by  the  opening  and  closing  of  a  valve,  could  be  distinctly  heard.  No  other  signs 
of  the  presence  of  a  cavity  were  as  yet  perceptible. 

The  case  presented  no  difficulties  to  the  formation  of  a  diagnosis  of  pulmonary  gan- 
grene in  the  anterior  part  of  the  lower  lobe  of  the  right  lung.  It  was  furthermore  evident 
that  more  palpable  signs  of  a  ca\-ity  would  soon  develop,  which  would  be  situated  in  a  part 
of  the  lung  accessible  to  surgical  interference.  I  advised  the  patient  to  go  to  the  hospital, 
and,  as  his  life  might  possibly  be  saved  thereby,  to  have  an  operation  performed  as  soon 
as  the  evidences  of  a  well-marked  cavity  would  appear  to  be  sufficient  to  justify  operative 
measures.  He  was  admitted  to  the  Cook  County  Hospital  April  11,  1884.  On  account 
of  the  unbearable  stench  surrounding  him  he  had  to  be  removed  from  the  common  ward 
and  put  in  a  separate  room.  In  the  mean  time  cough  and  expectoration  remained  un- 
changed; he  grew  weaker,  had  been  delirious  at  times,  and  his  appetite  was  entirely  gone; 
his  bowels  were  regular. 

AprU  12th,  A.M.:  Pulse,  104;  temperature,  100.2°  F.  p.m.:  Pulse,  112;  tempera- 
ture, 101°  F.  The  right  lung  was  again  examined,  and  the  area  of  dullness  found  to  be  un- 
25 
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changed,  stretching  from  the  fourth  rib  downward  over  the  inframammary  and  axillary 
regions.  But  in  the  center  of  this  area  there  was  now  a  smaller  one,  in  w  hich  the  percus- 
sion-note was  tympanitic;  it  extended  \]/2  inches  downward  from  the  right  nipple,  and  3 
inches  transversely  from  the  axillary  into  the  inframammary  region.  Auscultation  of 
this  tympanitic  area  revealed  distinct  amphoric  respiration  and  amphoric  or  metallic 
r^les. 

April  13th:  Operation.  At  11  o'clock  in  the  morning,  in  the  presence  of  Drs.  Murphy, 
Baxter,  and  Randall,  of  the  attending  staff  of  the  Cook  County  Hospital;  of  Dr.  Valin, 
patient's  former  medical  attendant;  of  Dr.  Verity,  and  of  the  house  staff  of  the  hospital, 
patient  was  anesthetized.  A  puncture  was  first  made  with  a  hypodermic  needle  in  the 
mammary  line,  just  below  the  fifth  rib.  From  a  depth  of  13^  to  2  inches  the  syringe  drew 
a  thin,  grayish-red  fluid,  which,  on  being  poured  into  a  glass,  emitted  the  characteristic 
odor  of  gangrene.  A  transverse  incision  was  now  made,  3  inches  long,  parallel  with  the 
fifth  rib,  and  having  its  midpoint  in  the  mammary  line.  The  fifth  rib  was  bared,  and  a 
1^-inch  piece  was  resected  subperiosteally.  A  hypodermic  needle  detached  from  its 
syringe  was  thrust  in  through  the  costal  pleura;  on  being  let  go  it  was  observed  to  make 
slight  movements  corresponding  to  the  respiratory  movements,  but  they  were  not  of 
suflicient  extent  to  disprove  the  existence  of  adhesions  between  the  two  layers  of  the  pleura. 
A  long  hypodermic  needle  was  then  screwed  on  the  syringe,  and  was  thrust  in  in  different 
directions  until  the  syringe  again  became  filled  with  gangrenous  fluid.  The  syringe  was 
unscrewed  from  the  needle  while  the  latter  remained  in  place,  in  order  to  be  used  as  a 
guide  leading  into  the  cavity.  A  large,  fuimel-shaped  canal  was  made  with  Paquelin's 
cautery,  which  was  gradually  pushed  along  the  needle  through  the  pleura  and  the  subja- 
cent pulmonary  tissue  until,  at  a  depth  of  about  13^  inches  below  the  pleura,  the  cavity 
was  entered.  The  opening  was  sufficiently  enlarged  to  permit  the  index-finger  to  enter 
the  cavity,  whose  dimensions  were  found  to  be,  on  palpation,  3}/^  inches,  transversely,  2j^ 
inches  from  above  downward,  and  about  1  inch  anteroposteriorly.  The  walls  of  the  cavity 
were  felt  to  be  rather  firm  and  indurated.  No  shagginess  nor  detached  shreds  of  pul- 
monary tissue  could  be  detected.  Drs.  Baxter  and  Valin,  who  also  made  a  digital  explora- 
tion, confirmed  these  statements.  The  cavity  was  then  washed  out  with  a  saturated  solu- 
tion of  salicylic  acid.  As  soon  as  it  had  filled,  a  vehement  cough  expelled  the  fluid  mixed 
with  air.  Two  large  fenestrated  drainage-tubes,  and  one  of  smaller  size,  which  was  not 
fenestrated,  were  introduced  into  the  cavity  and  held  in  place  by  a  stitch  to  the  skin.  The 
whole  operation  was  performed,  so  to  speak,  bloodlessly,  as  boring  the  pulmonary  tissue 
with  the  cautery  produced  no  hemorrhage.  The  incision  wound  was  left  open,  was  dusted 
over  with  iodoform,  and  a  heavy  antiseptic  dressing  applied.  Patient  was  brought  to 
bed,  and  warming  bottles  were  placed  along  his  extremities. 

At  1.30  p.  M.  of  the  day  of  the  operation  the  patient  rested  quietly;  his  cough  had 
become  less  frequent.  At  3  p.  m.  he  asked  for  something  to  drink,  and  was  given  a  glass 
of  milk.  Champagne,  egg,  lemonade,  and  milk  with  seltzer  were  ordered  to  be  given  when 
required.  At  7.30  p.  m.  the  pulse  was  84;  temperature,  101.2°  F.  Patient  felt  comfort- 
able; he  had  some  soreness  and  pain  in  the  neighborhood  of  the  wuond.  He  was  given  a 
hypodermic  injection  of  morphin  and  atropin  and  some  cough  medicine. 

The  air  in  the  room  was  not  exactly  offensive.  The  fetor  of  the  expired  air  had  di- 
minished so  much  that  I  could  now  sit  by  the  patient  and  speak  to  him  without  covering 
his  face  with  a  towel,  as  I  had  always  been  obliged  to  do  before. 

April  nth:  Patient  had  passed  a  comfortable  night;  pulse  in  the  morning,  96;  tem- 
perature, 100.4°  F.  In  the  evening,  pulse,  96;  temperature,  101.2°  F.  His  cough  had 
gone  on  diminishing.  The  expired  air  and  the  sputum  still  emitted  a  gangrenous  odor; 
the  quantity  of  the  expectorated  matter  was  about  J^  pint.  The  dressings  were  saturated 
with  a  bloody  fluid  smelling  of  gangrene.  The  cavity  was  washed  out  with  a  solution  of 
salicylic  acid;  this  brought  on  violent  coughing,  which  caused  several  shreds  of  lung  tissue. 
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one  of  them  VA  inches  in  length,  to  be  thrown  out  at  the  wound  through  and  beside  the 
drainage-tubes.  Toward  the  end  of  the  coughing  spell  the  fluid  ejected  from  the  cavity 
was  tinged  with  blood.  The  walls  of  the  canal  I  had  made  with  the  cautery  through  the 
pulmonary  tissue  were  covered  with  a  grayish-brown  eschar. 

AprU  loth,  A.  M. :  Pulse,  92;  temperature,  100°  F.  Patient  had  passed  a  comfortable 
night,  although  he  had  not  received  any  morphin.  p.  m.  :  Pulse,  92;  temperature,  101 .2°  F. 
Patient  was  dressed;   odor  less  marked;  further  shreds  of  lung  tissue  were  thrown  out. 

April  16th,  A.M.:  Pulse,  90;  temperature,  100°  F.  p.m.:  Pulse.  94;  temperature. 
100.5°  F.  Patient  was  dressed.  There  was  less  discharge  and  less  odor;  a  few  fragments 
of  pulmonary  tissue  were  thrown  out. 

April  17th,  A.  M.:  Pulse,  84;  temperature,  99.6°  F.  p.  m.:  Pulse,  90;  temperature, 
99.8°  F.     Patient  commenced  to  eat  solid  food. 

April  18th,  A.  M.:    Pulse.  85;    temperature,  99°  F.     p.m.:    Pulse,  84;   temperature 
100.2°  F. 

April  18th:  The  wound  had  so  far  been  dressed  every  day.  The  cavity  was  washed 
out  but  slightly,  on  account  of  the  distressing  cough  which  invariably  followed.  There 
was  now  scarcely  any  odor  to  the  breath  or  the  sputum,  which  had  diminished  considerably 
in  quantity.  The  whole  (external)  wound  was  now  covered  with  granulations.  The  walls 
of  the  canal  presented  a  gray  pigment;  they  were  smooth,  bloodless,  and  had  the  appear- 
ance of  a  cut  surface  of  pulmonary  tissue  in  a  state  of  gray  hepatization. 

April  19th,  a.  m.:  Pulse,  84;  temperature,  101°  F.  This  was  the  last  time  that  the 
temperature  was  found  to  be  higher  than  normal. 

April  23d:  Pulse  and  temperature  normal.  Patient  slept  well,  his  appetite  returned, 
and  breath  and  sputum  had  become  odorless.  The  quantity  of  the  expectorated  matter, 
which  was  mucopurulent  in  character,  had  been  reduced  to  2  or  3  ounces  in  the  twenty- 
four  hours.  A  small  amount  of  yellow  pus  which,  however,  had  no  odor,  was  found 
in  the  dressings.  This  same  thin  yellow  pus  mixed  with  air  was  seen  in  the  cavity  instead 
of  the  former  grayish  or  grayish-red,  thin  fluid.  The  walls  of  the  canal  were  pretty  well 
covered  with  a  layer  of  granulation  tissue. 

April  29th:  The  old  drainage-tubes  were  removed  and  substituted  by  a  single  one 
the  size  of  a  finger. 

May  1st:  Patient  continued  to  sleep  well,  had  an  excellent  appetite,  and  was  gaining 
flesh.  He  coughed  once  in  a  while,  and  during  the  day  he  raised  about  \)/2  ounces  of 
mucopurulent  sputum.  In  the  area  of  dullness  surrounding  the  cavity  fine  subcrepitant 
r&les  were  heard. 

May  lf.th:  The  opening  into  the  cavity  had  contracted  considerably.  As  the  drainage- 
tube  was  found  pushed  out  several  times  and  lying  in  the  dressings,  it  was  not  again  re- 
placed. 

May  11th:  The  wound,  which  had  not  been  dressed  for  five  days,  was  mostly  healed. 
A  small  fistulous  tract  only  remained,  which  communicated  with  a  bronchus,  for  a  few 
drops  of  yellow  pus  mixed  with  a  little  air  were  forced  into  the  wound  when  the  patient 
was  made  to  cough.  On  percussion  of  the  chest  resonance  was  obtained  in  the  inframam- 
mary  region  down  to  the  fifth  rib;  in  the  axillary  region  down  to  the  sixth  rib.  Dullness 
only  remained  in  an  area  about  two  inches  in  diameter  right  around  the  wound.  The  fine 
subcrepitant  rales  had  disappeared;  there  was  normal  vesicular  respiration  all  around  the 
fistula;  auscultation  could  detect  no  signs  of  a  cavity. 

In  the  infrascapular  region  the  respiratory  sounds  were  normal;   there  were  no  rales. 

May  12th:  Patient  was  allowed  to  sit  up  a  little  every  day. 

June  26th:  Patient  has  grown  fat  and  strong  and  feels  well  in  every  respect.  A  small 
fistulous  opening  has  remained  through  which  a  fine  probe  passes  in  for  a  distance  of  2H 
inches.  When  patient  is  made  to  cough,  neither  air  nor  fluid  escapes  from  this  fistulous 
opening;   but  a  few  days  ago,  when  I  injected  a  small  syringeful  of  tincture  of  iodin  into 
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the  fistula,  a  violent  fit  of  coughing  was  thereby  produced.     The  sputum  raised  by  this 
cough  contained  brown  specks  of  tincture  of  iodin  which  could  be  seen  with  the  naked  eye. 
They  were  proved  to  be  iodin  by  the  starch  test.     It  is  evident  that  this  fistula  is  still  in 
communication  with  a  bronchus. 
Patient  left  the  hospital.* 

These  cases,  though  only  4  in  number,  showing  2  deaths  and  2  re- 
coveries, satisfactorily  prove  to  my  mind  that  opening  a  pulmonary 
cavity  in  acute  cases  of  circumscribed  gangrene  of  the  lungs  is  a  justi- 
fiable operation.  In  not  one  of  the  above  cases  did  any  mischief,  or 
even  any  inconvenience  to  the  patient,  result  from  the  operation.  On 
the  contrary,  the  immediate  effect  of  the  operation  was  a  very  decided 
improvement  in  the  condition  of  the  patient,  even  in  the  2  fatal  cases. 
The  distressing  cough  was,  in  every  one  of  these  4  cases,  greatly  di- 
minished at  once.  The  explanation  of  this  is  to  be  sought  not  only 
in  the  immediate  evacuation  of  the  gangrenous  contents  of  the  cavity, 
but  also  in  the  fact  that  the  fluid  reaccumulating  in  the  cavity  largely 
ran  off  through  the  drainage-tubes,  whereas  before  the  operation  it  had 
been  aspirated  up  into  the  bronchi,  thereby  producing  a  more  or  less 
extensive  fetid  bronchitis.  This  bronchitis  ceased  very  rapidly,  and 
there  can  be  no  doubt  that  it,  more  than  the  presence  of  the  cavity 
itself,  is  the  cause  of  the  constant  coughing. 

The  fetor  of  the  breath  and  sputum  diminished  simultanously  with 
the  cough,  as  would  naturally  be  expected. 

As  to  the  cause  of  non-success  in  Cayley  and  Lawson's  case,  the 
authors  themselves  state  that  the  operation  was  performed  too  late, 
and  that  it  might  have  been  successful  if  it  had  been  performed  at  an 
earlier  stage  of  the  disease.  In  Smith's  case  no  autopsy  was  held,  and 
so  nothing  can  be  known  as  to  the  cause  of  its  failure.  Bull's  case  and 
my  own  have  this  in  common,  that  in  both  the  cavity  closed  in  about 
four  weeks;  that  the  fever  decreased  together  with  the  fetor  of  sputum, 
and  ceased  in  Bull's  case  in  three,  in  my  own  case  in  two,  weeks  after 
the  operation.  Cessation  of  the  fetor  was  followed  by  improvement 
in  the  general  condition  of  the  patient,  whose  appetite  and  strength 
returned. 

I  now  wish  to  add  a  few  words  concerning  the  operation  itself  and 
the  after-treatment. 

Operation. — We  should  operate  as  early  as  possible,  that  is,  as  soon 
as  the  physical  signs  of  a  cavity  have  become  manifest.  We  should 
not  operate,  for  anatomic  reasons,  when  the  cavity  is  covered  by  the 
scapula  or  is  situated  in  the  apex  of  the  lung.  The  latter  will  hardly 
ever  happen  in  cases  of  pulmonary  gangrene.  The  location  of  the  cavity 
should  be  ascertained  by  making  an  exploratory  aspiration  with  a  fine 
needle.  The  opening  into  the  cavity  should  be  made  at  the  spot  where 
the  cavity  comes  nearest  the  surface,  for  not  only  should  we  injure  as 
little  lung  tissue  as  possible,  but  we  should  also  have  the  shortest  possible 

*  For  valuable  assistance  in  the  after-treatment  I  am  greatly  indebted  to  Dr.  E.  P. 
Davis,  then  house  surgeon  at  Cook  County  Hospital. 
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canaJinto  the  cavity;  the  shorter  the  canal  is,  the  easier  will  it  be  to 
keep  it  open  and  to  drain  off  the  contents  of  the  cavity.  Besides,  we 
may  reasonably  expect  to  find  pleural  adhesions  where  the  cavity  is 
most  superficial.  These  will  prevent  the  operation  from  causing  a 
pyopneumothorax.  It  almost  seems  that,  under  these  particular 
circumstances,  our  natural  dread  of  opening  a  pleural  cavity  is  founded 
on  theory  more  than  on  practice.  In  not  one  of  the  20  cases  now  on 
record  in  which  pulmonary  cavities  were  opened  did  such  a  complication 
occur. 

The  incision  should  be  made  parallel  with  the  ribs,  one  or  more  of 
which  should  be  resected  if  necessary.  It  is  essential  to  have  free  access 
to  the  cavity,  as  well  for  the  immediate  digital  exploration  made  for  the 
purpose  of  removing  large  pieces  of  dead  pulmonary  tissue  as  for  the 
sake  of  having  a  wide  canal  (subsequently)  into  which  sufiiciently  large 
drainage-tubes  can  be  introduced.  Experience  has  shown  that  these 
canals  are  liable  to  contract  and  close  up  before  the  pulmonary  cavity 
has  become  obliterated. 

The  canal  leading  through  the  pulmonary  substance  into  the  cavity 
is  best  made  by  means  of  the  thermocautery,  as  was  proposed  by  Albert 
and  Koch.  Their  method  has  been  strongly  advocated  by  Mosler  as 
being  superior  to  any  other  as  yet  suggested.  The  smaller  burner  of 
Paquelin's  cautery  should,  as  was  done  in  my  case,  be  gradually  worked 
in  through  the  substance  of  the  lung  along  a  detached  hypodermic 
needle  which  is  used  as  a  guide.  The  cautery  will  thus  be  pushed  in 
not  merely  in  the  direction  of  the  cavity,  but  also  in  the  shortest  line 
existing  between  the  latter  and  the  surface.  Working  slowly  with  the 
red-hot  cautery  will  produce  no  disturbing  hemorrhage  from  the  pul- 
monary parenchyma,  and  the  canal  can  easily  be  enlarged  to  such  size 
as  may  seem  convenient.  Having  reached  the  cavity,  we  should  explore 
it  with  the  index-finger;  if  large  and  detached  pieces  of  lung  tissue 
are  discovered,  we  should  remove  them  with  a  pair  of  forceps,  being 
very  careful  to  avoid  causing  any  hemorrhage  by  tearing  off  still  ad- 
herent shreds  of  pulmonary  tissue.  Our  knowledge  that  it  is  not  uncom- 
mon for  the  walls  of  a  gangrenous  cavity  to  bleed  considerably  will 
render  us  cautious  while  making  the  digital  exploration. 

Whether  it  is  advisable  or  not  to  make  a  counteropening  for  the  sake 
of  facilitating  drainage  and  washing  out  of  the  cavity  can  as  yet  hardly 
be  stated.  It  has  not  been  tried  in  any  of  the  cases  in  which  operations 
were  performed  for  pulmonary  gangrene.  If  the  counteropening,  in 
order  to  be  effected,  should  demand  perforation  of  a  thick  layer  of  pul- 
monary parenchyma,  I  think  most  surgeons  would  hesitate  to  prolong 
the  operation  on  this  account,  for  patients  suffering  from  gangrene  of 
the  lung  are,  when  operated  upon,  rather  debilitated  and  exhausted. 
In  my  own  case  I  felt  like  trusting  to  one  opening,  reserving  the  opera- 
tion for  a  counteropening  for  some  future  time  if  necessity  should  call 
for  one.     Neither  in  Bull's  case  nor  in  mine  did  such  a  necessity  arise. 

I  forgot  to  mention  one  point  in  connection  with  the  thermocautery. 
A  knife,  trocar,  or  some  blunt  instrument  may  well  be  used  for  opening 
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a  cavity  which  is  situated  close  to  the  surface  of  the  lung;  but  in  cases 
where  any  amount  of  parenchyma  has  to  be  perforated  the  thermo- 
cautery is  by  far  the  safer  instrument.  Now,  I  do  not  think  it  possible 
to  ascertain  by  auscultation  whether  a  few  lines  only  or  an  inch  or  more 
of  lung  substance  lie  between  the  cavity  and  the  wall  of  the  thorax. 

The  cavity  should  be  washed  out  with  some  antiseptic  solution  if 
practicable,  but  great  care  should  be  exercised  in  doing  so.  If  the  cavity 
communicates  with  a  larger  bronchus  and  we  allow  the  solution  to  run 
in  freely,  we  may,  especially  during  the  chloroform  narcosis,  be  so 
unfortunate  as  to  fill  the  bronchi  of  both  lungs  to  such  an  extent  as  to 
produce  suffocation.  Moreover,  injection  of  even  a  small  quantity 
of  fluid,  the  nature  of  which  seems  to  be  rather  irrelevant,  is,  in  some 
cases,  followed  by  a  fit  of  coughing  sufficiently  vehement  to  produce 
hemorrhage  from  the  walls  of  the  cavity.  We  should,  therefore,  allow 
a  little  fluid  only,  and  that  under  low  pressure,  to  run  into  the  cavity 
at  a  time,  and  closely  watch  the  effects  thereby  produced  in  the  patient. 
It  may  be  that  simply  draining  the  cavity  without  any  washing  out  is 
sufficient  to  secure  the  beneficial  effects  of  the  operation.  There  is  a 
great  difference  right  here  between  Bull's  case  and  mine.  In  Bull's 
case  injection  into  the  cavity  never  produced  any  coughing.  In  my 
case  the  smallest  quantity  of  fluid,  not  only  when  injected  under  pres- 
sure, but  also  when  allowed  simply  to  flow  into  the  wound  with  extreme 
gentleness,  was  immediately  and  invariably  followed  by  \'iolent  cough- 
ing. Mosler,  in  treating  other  non-gangrenous  cavities  of  the  lungs, 
has  experienced  the  same  thing.  He  even  attributed  the  death  of  one 
of  his  patients  to  the  injection  of  a  solution  of  tliymol. 

The  wound  may  be  dusted  over  with  iodoform;  this  substance  has 
proved  effective  in  preventing  the  setting  up  of  inflammatory  dis- 
turbances bj'  fetid  fluid  discharges  coming  into  contact  with  the  wound, 
as,  for  instance,  in  operations  about  the  mouth  and  the  rectum.  But 
whether  iodoform  is  indispensable  in  surgical  cases  of  pulmonary  gan- 
grene is  questionable.  No  case  has  as  yet  been  reported  in  which  the 
gangrenous  fluid  of  a  pulmonary  ca^■ity  as  such  did  much  harm  to  the 
external  wound;  indeed,  the  fluid  contained  in  these  ca\'ities  does  not 
seem  to  be  septic. 

A  heaxy  antiseptic  dressing  should,  of  course,  protect  the  wound. 
Septicemia  or  pyemia  is  just  as  likely  to  develop  from  a  wound  in  the 
lung  as  from  a  wound  in  any  other  part  of  the  body.  But  as  it  is  diffi- 
cult, naj',  next  to  impossible,  thoroughly  to  disinfect  a  pulmonary 
cavity,  the  consequences  of  sepsis  would  in  these  cases  be  disastrous. 

After-treatment. — How  often  the  dressings  will  require  to  be  changed 
will  be  indicated  by  the  amount  of  discharge  found  in  them.  In  the 
beginning  the  wound  will  probably  require  dressing  every  day;  later  on, 
less  often  will  be  sufficient.  Daily  washing  out  of  the  cavity  may  be 
desirable,  but  does  not  seem  to  be  essential.  As  mentioned  above,  it 
had  probably  better  be  omitted  if  followed  by  violent  coughing.  The 
internal  treatment  should  be  carried  on  in  accordance  with  the  principles 
commonly  laid  down  for  the  treatment  of  the  disease  in  question.     Dis- 
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infecting  or  deodorizing  inhalations,  however,  the  influence  of  which  it 
is  difficult  to  comprehend  from  a  rational  a  priori  standpoint,  seem  to  be 
rendered  superfluous  by  the  operation.  If  the  canal  should  close  before 
the  cavity  has  cicatrized,  I  think  we  need  not  hesitate  to  remedy  the 
matter  by  a  second  operation.  In  a  favorable  case  the  patient's  general 
health  will  be  far  better  than  it  was  at  the  time  of  the  first  operation. 
As  yet,  however,  no  case  has  been  published  in  which  a  second  operation 
had  become  necessary. 

In  conclusion  I  shall  repeat  that,  in  my  opinion,  the  above  cases 
clearly  prove  the  operation  for  acute,  circumscribed,  pulmonary  gan- 
grene to  be  a  justifiable  one.  When  performed  in  the  above-described 
manner,  it  cannot  be  said  to  be  attended  with  any  immediate  danger 
to  life;  moreover,  when  performed  early,  we  may  reasonably  hope  that 
it  will  not  only  afford  temporary  relief,  but  effect  a  permanent  cure.  I 
therefore  think  that  this  operation  greatly  deserves  to  receive  the  atten- 
tion of  the  profession. 


REMARKS  ON  THE  OPERATION  OF  EXCISION 

OF  HIP-  AND  KNEE-JOINTS,  WITH 

EXHIBITION  OF  PATIENTS* 


Gentlemen:  I  wish  to  present  to  the  Society  this  afternoon  a  few 
patients  on  whom  I  performed,  within  the  past  four  years,  excisions 
either  of  the  hip-  or  of  the  knee-joint.  In  doing  so  it  cannot  be  my  in- 
tention to  discuss  fully  the  subject  of  these  operations :  it  is  too  compre- 
hensive a  one  to  be  illustrated  by  a  limited  number  of  cases. 

During  the  past  ten  years  our  knowledge  of  articular  diseases  has 
been  greatly  enriched  by  pathologic  research,  and,  at  the  same  time, 
the  practice  of  joint  surgery  has  undergone  some  modifications  since 
the  introduction  of  the  antiseptic  method.  How  far  our  expectations 
of  the  success  of  this  method  have  been  realized  is  a  matter  which  admits 
of  discussion.  The  cases  which  I  wish  to  exhibit  here  are,  of  course, 
supposed  to  throw  a  little  light  on  only  a  few  points  in  this  great  question. 

Let  me  first  call  your  attention  to  the  hip-joint.  It  is  hardly  neces- 
sary to  point  out  to  you  that  the  old  name,  morbus  coxarius,  or  caries 
of  the  hip-joint,  is  altogether  too  vague  a  term  to  be  of  any  service, 
even  to  the  practical  surgeon.  Suppurating  synovitis  of  the  hip,  osteo- 
myelitis of  the  head  and  neck  of  the  femur,  and  tuberculosis  of  the  hip- 
joint  are  to  be  distinguished  from  each  other  not  merely  because  pa- 
thology shows  them  to  be  different  diseases,  but  because  these  different 
diseases,  if  they  are  to  be  treated  rationally,  demand  different  modes  of 
treatment. 

By  far  the  greater  number  of  cases  of  morbus  coxarius  are  cases  of 
tuberculosis.  It  is  still  an  open  question  whether  the  tuberculosis 
originates  as  a  local  osteotuberculosis  in  the  head  or  neck  of  the  femur 
or  in  the  acetabulum,  as  Volkmann  believes  it  to  do  in  most  cases,  or 
whether  it  may  not  primarily  be  a  tuberculous  synovitis.  But  be  this 
as  it  may,  the  knowledge  of  the  fact  that  a  primary  osteotuberculosis 
often  exists  a  long  time  without  giving  any  symptoms  of  hip  disease 
until,  by  opening  into  a  joint,  it  causes  a  tuberculous  destruction  of 
the  latter,  has  already  had  its  beneficial  application.  Timely  operations 
on  the  great  trochanter  have,  by  removing  the  local  osteotuberculous 
focus,  saved  a  number  of  joints  from  total  destruction.  As  the  hip- 
joint  is  covered  by  a  thick  mass  of  soft  parts,  it  is  materially  much  less 
accessible  than  the  knee-joint.  In  hip  cases  an  early  diagnosis  and 
treatment,  by  which  the  joint  may  be  saved,  will  probably  always  remain 

*Eead  before  the  Illinois  State  Medical  Society,  1884.  Chicago  Med.  Jour,  and 
Examiner,  1884,  xlix,  p.  289;  Trans.  111.  State  Med.  Society,  1884,  vol.  xxxiv,  p.  330. 
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exceptional.  There  is  hardly  a  question  in  practical  surgery  which  is 
more  difficult  to  decide  than  whether  and  when,  in  a  given  case,  a 
tuberculous  hip-joint  should  be  excised.  Statistical  tables,  showing  the 
mortality  or  the  duration  of  the  disease,  teach  us  absolutely  nothing 
in  regard  to  this  point,  as  in  them  mild  and  severe  cases  are  promiscu- 
ously thrown  together.  Taylor  gives  a  mortaUty  of  12.5  per  cent,  in 
288  cases  treated  without  operation;  9  per  cent,  out  of  the  12  died  of 
exhaustion  and  amyloid  degeneration  of  various  organs.  Now,  there 
is  nothing  in  his  tables  to  render  it  improbable  that  judicious  operations 
would,  in  this  instance,  have  depressed  the  death-rate  to  a  still  lower 
percentage — that  they  would  have  saved  some  of  the  9  per  cent,  who  died 
of  exhaustion  and  amyloid  degeneration.  Lessing's  excision  statistics 
show  a  mortality  of  64  per  cent.;  but  as  no  distinction  is  made  between 
early  and  late  operations,  they  are  far  from  proving  that  36  per  cent, 
of  otherwise  fatal  cases  of  hip- joint  were  saved  by  the  operation. 

In  early  excisions  of  the  hip,  that  is,  in  those  performed  as  soon  as  an 
abscess  communicating  with  the  joint  has  formed,  and  before  the  patient 
has  become  emaciated  and  exhausted  by  long-standing  fever,  the  re- 
sults of  the  operation  are,  so  far  as  life  is  concerned,  favorable 
enough;  but  we  cannot  do  away  with  this  objection  to  early  excisions, 
that  by  them  a  healthy  neck  of  the  femur  and  trochanter  are  removed, 
which,  if  the  abscess  had  been  opened  with  antiseptic  precautions,  might 
have  been  saved  and  might  have  given  the  patient  a  more  useful  limb. 
On  the  other  hand,  if  we  wait  until  one  or  more  abscesses  have  either 
broken  or  been  opened  with  the  knife,  until,  from  failure  of  carefully 
and  constantly  applying  antiseptic  dressings  to  the  discharging  fistulas 
an  exhausting  fever,  which  in  reality  always  means  pyemia  or  septicemia, 
has  established  itself  and  reduced  the  patient's  strength  to  a  degree 
dangerous  to  life — if,  I  say,  we  wait  until  all  this  has  taken  place,  then 
we  run  the  risk  of  operating  too  late.  The  septicemia  will  probably 
progress  in  spite  of  the  operation  and  the  patient  will  die.  By  an  early 
operation  his  life  would  probably  have  been  saved.  We  are  rendered 
unwilling  to  operate  early,  chiefly  by  consideration  of  the  fact  that  in  a 
great  number  of  cases,  where  one  or  more  abscesses  had  formed  and 
been  opened  and  running  fistulas  remained  for  a  long  time,  the  latter 
finally  closed  up  spontaneously  and  the  patients  recovered,  and  this  not 
so  very  rarely  with  a  useful  and  even,  to  a  certain  extent,  movable 
joint.  Out  of  Gibney's  80  cases  of  spontaneous  recovery,  this  occurred 
in  48. 

In  1873  Volkmann,  whom  I  consider  to  be  the  greatest  now  living 
authority  on  joint  diseases,  gave  four  indications  for  excision  of  the  hip 
in  cases  of  tuberculosis: 

1.  The  presence  of  abscesses  and  fistulas  with  copious  suppuration, 
together  with  a  rise  in  temperature,  which  indicates  that  the  patient's 
strength  is  beginning  to  be  undermined, 

2.  High  fever  from  acute  suppuration  in  the  articular  capsule, 
coming  on  suddenly  in  the  course  of  a  chronic  case. 

3.  An  iliac  abscess,  which  shows  that  the  acetabulum  has  been 
perforated. 
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4.  Established  suppuration  with  dislocation  of  the  head  of  the  femur 
backward,  so  that  it  can  be  felt  behind  the  acetabulum,  covered  by  the 
gluteal  muscles. 

I  think  it  safe  to  add  a  fifth  indication — 

5.  Detachment  of  the  epiphysis  of  the  head  of  the  femur  and  its 
lying  in  the  articular  capsule  as  a  large  sequestrum. 

When  Koster,  Volkmann,  Schuppel,  and  others  discovered,  in  the 
course  of  their  investigations,  that  fungoid  arthritis  or  white  swelling, 
and,  consequently,  the  common  form  of  morbus  coxarius,  was  a  local 
tuberculosis,  this  as  such  was  for  a  time  also  looked  upon  as  an  indica- 
tion for  excision  of  the  hip-joint.  It  was  then  thought  that  nothing 
short  of  an  early  removal  of  the  miliary  tubercles  from  the  bone,  the 
capsule,  and  the  walls  of  the  abscess  cavities — if  abscesses  had  already 
formed — could  prevent  a  general  and  fatal  tuberculous  infection  from 
spreading  from  the  primary  focus.  It  so  happened  that  about  the  same 
time  Lister  gave  his  antiseptic  method  to  the  profession,  and,  as  early 
operations  were  by  this  method  deprived  of  their  former  danger  to  life, 
a  number  of  early  excisions  of  the  hip  were  made.  Six  or  eight  years 
ago  it  was  generally  deemed  justifiable  to  operate  at  the  time  of  the 
formation  of  the  first  abscess — if  possible,  before  it  had  opened.  Surgeons 
had  become  hopeful.  Lister's  method  seemed  to  secure  here,  as  it  does 
in  other  cases,  healing  by  first  intention,  and  the  operation  would  eradi- 
cate the  tuberculosis.  Besides,  matters  seemed  very  much  simplified 
as  to  recognizing  the  right  moment  when  an  operation  becomes  im- 
perative, and  expectant  treatment  is  no  longer  permissible.  Un- 
fortunately, however,  we  were  in  this  respect  soon  thrown  into  the  old 
difficulties.  It  was  found  by  all  operators,  I  believe,  but  first  expressly 
stated  by  Konig  (in  Langenbeck's  Archiv,  1880,  vol.  xxv,  p.  580),  that 
healing  by  first  intention,  i.  e.  healing  in  four  to  eight  weeks,  still  re- 
mained a  very  rare  exception.  An  apparent  healing  would  take  place, 
but  after  a  while  new  crops  of  miliary  tubercles  would  grow  up  in  the 
canals  made  by  the  drainage-tubes,  or,  in  cases  where  the  openings  had 
closed,  in  the  cicatrices  left  by  them;  new  abscesses  and  ulcers  would 
form.  Moreover,  it  was  learned  that,  notwithstanding  early  operations, 
about  the  usual  20  per  cent,  of  these  patients  would,  sooner  or  later, 
even  after  apparent  cessation  of  the  local  process,  succumb  to  tu- 
berculosis of  one  or  more  of  the  internal  organs.  As  pathology  now 
began  to  rob  this  disease  of  some  of  its  terrors,  by  demonstrating  that, 
when  local,  it  not  so  infrequently  ended  in  recovery,  pathologic  researches 
concurred  with  surgical  experience  in  bringing  us  back  to  our  former 
more  conservative  standpoint  regarding  indications  for  excisions  of  the 
hip.  We  again  shrink  from  the  operation  before  the  patient's  life  is 
threatened  with  danger,  and  are  loth  to  take  away  living  bone,  which, 
after  the  termination  of  the  disease,  might  help  to  form  a  solid  ankylosis, 
or  even  a  somewhat  movable  joint. 

All  of  us,  however,  who  have  lived  through  this  interesting  period 
in  the  history  of  articular  surgery  will  remember  with  pleasure  that,  in 
the  great  majority  of  these  cases  of  early  excisions,  the  after-treat- 
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ment  was  much  shorter  than  it  had  formerly  ever  been;  the  operation 
promptly  and  decidedly  relieved  the  patient  of  his  sufferings;  the  fever 
disappeared,  and  the  malposition  was  corrected  in  a  much  shorter  time 
than  could  ever  have  been  done  by  conservative  treatment.  Unfor- 
tunately, we  do  not  know  whether  the  limbs  resulting  in  the  end  from 
these  operations  were  the  best  that  could  be  obtained  under  the  cir- 
cumstances, or  whether  their  function  would  not  have  been  improved 
if  the  conservative  treatment  had  been  employed.  We  must  confess 
that  with  regard  to  the  whole  question  we  are  somewhat  at  sea.  The 
final  results  of  early  operations  and  of  conservative  treatment  are  not 
sufficiently  different  to  compel  us  to  make  one  or  the  other  the  invariable 
rule  in  the  treatment  of  tuberculous  hip  disease.  In  a  given  case  we 
will,  of  course,  always  prefer  conservative  treatment,  if  by  it  we  expect 
to  obtain  as  good  a  result  as  by  an  operation. 

Allow  me  first  to  present  to  you  a  few  cases  in  which  early  opera- 
tions were  performed : 

Case  I. — Edward  Prout,  eight  years  old,  was  admitted  to  the  Cook  County  Hospital 
on  August  5,  1880.  His  parents  were  living,  and  both  of  them  were  in  good  health.  A 
brother  of  his  was  at  the  time  suffering  from  a  tuberculous  inflammation  of  a  testicle 
following  gonorrhea.  Patient  had  always  been  in  good  health  until  three  years  and  a 
half  ago,  when  he  fell  from  a  swing,  his  right  knee  striking  on  a  stone.  About  one  month 
later  he  began  to  complain  of  pain  in  the  knee.  His  right  leg  soon  acquired  a  lameness 
which  would  come  and  go  during  the  following  year;  the  pain  in  the  knee  remained  rather 
constant.  About  one  year  after  receiving  the  injury  he  had  a  hip  support  put  on  by  his 
physician,  and  extension  made.  His  pain  was  thereby  somewhat  relieved.  Patient  wore 
the  apparatus  about  three  months;  it  was  then  taken  off,  as  he  was  unable  to  pay  for  it. 

Patient  was  now  admitted  to  St.  Luke's  Hospital,  and  was  thence,  in  the  summer  of 
1878,  taken  to  the  Mercy  Hospital.  About  one  year  later  an  abscess  formed  in  Scarpa's 
triangle;  an  opening  was  made  at  the  upper  and  inner  part  of  the  thigh,  and  the  pus  was 
evacuated;  a  sinus  remained,  which  was  still  open  at  the  time  of  the  patient's  admission 
to  the  County  Hospital.  A  short  time  after  the  formation  of  this  abscess  a  second  one 
formed  at  the  upper  part  of  the  posterior  aspect  of  the  thigh.  This  abscess,  like  the  first 
one,  was  opened  and  left  a  fistula.  In  the  beginning  of  1880  the  patient  had  apparently 
recovered.  The  affected  limb  had  become  about  1}/^  to  2  inches  shorter  than  the  sound 
one,  but  wearing  a  high-soled  shoe  on  the  foot  of  the  diseased  leg,  he  was  able  to  walk  on 
it.  This  condition  continued  up  to  the  beginning  of  July,  1880,  when  the  patient  was 
kicked  by  a  boy  in  the  upper  and  posterior  part  of  his  right  thigh,  where  a  swelling,  i.  e., 
an  abscess,  soon  formed  below  the  great  trochanter.  This  abscess  was  opened,  and  a  dis- 
charging sinus  remained.  Patient  was  now  no  longer  able  to  walk;  he  complained  of 
more  or  less  pain  all  the  time,  and  the  three  sinuses  kept  up  a  constant  discharge;  the  thigh 
gradually  became  flexed. 

An  examination  showed  the  boy  to  be  rather  pale  and  slim;  there  was  no  rise  in  tem- 
perature, but  his  pulse  was  a  little  accelerated— between  90  and  100.  His  lungs,  heart, 
and  urine  were  found  to  be  normal.  He  could  walk  only  with  crutches,  as  he  was  prevented 
from  putting  his  right  foot  to  the  ground  by  the  adduction  and  flexion  of  his  hip.  There 
was  VA  inches  shortening.  The  sinuses  on  the  internal,  posterior,  and  external  aspects 
of  the  thigh  discharged  a  moderate  amount  of  pus.  A  probe  introduced  into  the  external 
sinus  passed  up  behind  the  neck  of  the  femur  into  the  joint,  where  roughened  bone  was 
felt.     Passive  motion  caused  pain  in  the  joint. 

On  August  20,  1880,  an  excision  of  the  hip  was  made  as  follows:   I  made  an  incision 
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anteriorly  along  the  anterior  sinus  (Langenbeck's  incision),  with  a  view  to  removing  the 
head  of  the  femur  only;  but  before  getting  into  the  joint  a  considerable  venous  hemorrhage 
occurred,  the  source  of  which  was  probably  in  the  bulbous  enlargement  formed  by  the  vena 
saphena  magna  just  before  joining  the  femoral  vein.  As  it  was  impossible  to  stop  this 
hemorrhage  in  the  dense  cicatricial  tissue  of  the  sinus  otherwise  than  by  ligation  en  masse, 
I  had  to  give  up  the  anterior  incision.  I  therefore  made  the  straight  external  incision  over 
the  outer  side  of  the  trochanter  major,  below  which  I  sawed  off  the  bone.  As  I  operated 
subperiosteally,  the  cartilaginous  portion  of  the  trochanter  major  was  left  connected  with 
the  periosteum.  The  head  of  the  femur  had  disappeared  entirely,  and  the  roughened  end 
of  the  neck  was  found  above  and  back  of  the  acetabulum,  which  was  covered  with  a  thick, 
soft  mass  of  tuberculous  granulation  tissue.  I  scraped  the  acetabulum,  which  was  not 
perforated,  with  a  gouge  and  the  sharp  spoon;  the  walls  of  the  sinuses  were  likewise 
scraped.  Drainage-tubes  were  then  inserted  in  the  three  sinuses,  and  made  to  run  up  into 
the  acetabulum.  The  lips  of  the  wound  were  then  united  by  sutures,  and  a  Lister  dressing 
applied.  The  limb  was  placed  in  an  abducted  position,  a  Verity  splint  put  on,  and  exten- 
sion, by  means  of  a  piece  of  rubber  tubing  and  strips  of  adhesive  plaster,  made. 

August  21st:  During  the  after-treatment  the  evening  temperature  remained  steady — 
in  the  neighborhood  of  100°  F.;  only  once  did  it  rise  to  100.5°  F.  Patient  was  free  from 
pain,  and  commenced  to  eat  toward  the  end  of  the  first  week.  The  wound,  which  healed 
by  first  intention  and  without  suppuration,  was  dressed  twice  weekly.  From  the  beginning 
of  the  third  week  the  drainage-tubes  were  shortened  every  time  the  patient  was  dressed. 

September  16th:  Patient  was  able  to  draw  his  knee  up  a  little. 

September  18th:  The  last  drainage-tube  was  removed. 

September  20th:  At  this  time,  i.  e.,  four  weeks  after  the  operation,  the  wound  had 
healed  completely. 

September  2oth:  The  splint  was  taken  off. 

Patient  was  kept  in  bed  two  weeks  longer;  a  high  sole  was  placed  under  the  foot  of  the 
sound  limb,  and  he  was  allowed  to  walk  with  crutches. 

A  year  ago  an  abscess  formed  behind  the  trochanter,  which  was  opened,  and  then 
closed  up  in  a  few  weeks. 

He  is  now  well  nourished,  and  able  to  bear  the  whole  weight  of  his  body  on  the  affected 
limb.  There  is  little  mobility  in  the  newly  formed  joint,  about  20  degrees  flexion,  no  ab- 
duction or  adduction  nor  rotation. 

Case  II. — Fred.  Hunneman,  a  child  of  healthy  parents,  began  to  limp  when  three  and 
one-half  years  old.  Extension  by  weight  and  pulley  was  tried  during  the  first  year  of  the 
disease.  In  its  third  year  an  abscess  formed  below  the  great  trochanter;  there  was  con- 
siderable pain  in  the  joint,  and  he  had  some  fever;  his  general  health  was  impaired,  and 
he  was  emaciated.  The  leg  was  flexed  and  adducted.  Three  and  one-half  years  after 
the  commencement  of  the  disease — in  February,  1881 — I  made  an  incision  of  the  hip.  After 
the  operation  the  patient  lay  in  bed  eleven  weeks,  splinted  and  in  extension.  In  six  weeks 
the  wound  had  healed  up  to  the  holes  for  the  drainage-tubes.  In  fourteen  weeks  he  was 
allowed  to  be  up  and  about,  having  a  plaster  cast  on  the  limb.  There  had  been  no  fever 
nor  drain  after  the  operation,  and  his  general  health  gradually  improved.  One  year  later, 
in  January,  1882,  an  abscess  formed  below  the  gluteus  maximus.  On  opening  it  it  was 
found  to  be  an  intrapelvic  abscess,  which  had  formed  subsequent  to  the  perforation  of  the 
acetabulum.  It  had  made  its  way  out  of  the  pelvis  through  the  great  sciatic  notch  along 
the  pyriformis  muscle.  The  walls  of  the  abscess,  within  and  without  the  pelvis,  and  the 
pelvic  surface  of  the  sciatic  bone,  were  scraped  with  a  sharp  spoon.  The  wound  healed  in 
four  to  five  weeks,  a  small  fistula  only  remaining.  Half  a  year  later,  in  August,  1882,  all 
fistulas  had  healed  up  definitively.  Since  that  time  the  patient  has  walked  about  with 
crutches,  having  a  high  sole  under  the  foot  of  the  sound  limb.     He  is  in  excellent  health. 
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When  allowed  to  try.  it  is  seen  that  the  affected  limb  is  capable  of  bearing  considerable 
weight. 

Case  III.— John  Prince.  In  the  fall  of  1877  he  began  to  feel  pain  in  his  right  knee, 
and  later  on  in  the  thigh  and  groin.  There  had  been  no  traumatic  cause  for  the  coming 
of  this  pain,  which  gradually  became  worse.  He  was  disabled  from  walking  without  a 
cane  and  from  sitting  down,  as  he  could  not  flex  his  thigh  sufficiently.  About  Christmas, 
1877,  he  fell  on  a  stone  sidewalk,  striking  on  his  hip,  and  the  pain  increased  the  following 
day.  He  then  lay  in  bed,  with  extension  on,  for  five  months,  but  his  condition  remained 
about  the  same.  On  being  so  advised,  he  tried  a  portable  extension  apparatus,  something 
like  Taylor's  machine.  Four  months  subsequently  an  abscess  formed  on  the  outer  aspect 
of  the  thigh;  it  was  opened  and  left  a  fistula.  In  January,  1879,  he  entered  the  Cook 
County  Hospital,  was  put  to  bed,  and  kept  in  extension  for  four  months;  he  then  got  up 
and  walked  about  with  crutches  and  a  high  sole  under  the  foot  of  the  other  leg.  During 
the  following  three  months  the  condition  remained  as  it  was,  the  fistula  discharging  con- 
siderably and  tenderness  existing  around  the  joint.  In  September,  1879,  I  excised  the 
joint  below  the  lesser  trochanter.  During  the  fall  and  winter  the  patient  had  two  attacks 
of  erysipelas.  He  got  up  nine  months  subsequent  to  the  operation,  two  years  to  his 
entering  the  hospital,  and  three  and  one-half  years  to  the  beginning  of  the  disease.  Since 
that  time  he  has  steadily  improved.  He  has  since  picked  up  so  much  flesh  that  he  is  now 
almost  twice  as  heavy  as  he  ever  was  previous  to  or  during  his  stay  at  the  hospital.  He 
walks  easily  with  a  cane;  can  bear  the  whole  weight  of  the  body  on  the  limb  operated  upon. 
There  is  considerable  active  mobility  in  the  newly  formed  joint,  flexion  90  degrees,  ab- 
duction and  adduction  15  degrees,  and  considerable  rotation. 

In  looking  upon  these  as  early  operations  we  must  bear  in  mind 
that  discharging  fistulas,  abscesses,  and,  in  two  of  the  cases,  some  dis- 
location of  the  head  of  the  femur,  already  existed.  In  the  Hunneman 
case  we  were  dealing  with  an  acetabular  coxitis,  as  was  shown  by  the 
later  formation  of  a  pelvic  abscess,  which  was  scraped  out  and  finally 
healed  up.  In  this  case,  especially,  the  pain  and  fever  were  promptly 
relieved  by  the  operation,  and  from  the  very  day  of  its  performance 
the  local  disease,  as  well  as  the  general  health  of  the  patient,  improved 
uninterruptedly. 

A  very  extensive  tuberculosis  of  the  whole  upper  third  of  the  femur 
induced  me  to  make  an  excision  of  the  hip  in  the  following  case : 

Case  IV. — Thomas  Hughes,  aged  sixteen,  was  admitted  to  the  Cook  County  Hospital 
September  25,  1882.  His  parents  were  healthy;  a  brother  of  his,  like  himself,  suffered 
from  hip  disease.  Four  years  previous  to  his  admission  he  began  to  feel  some  pain  in  his 
hip,  groin,  and  thigh,  and  he  acquired  a  slight  limp.  About  the  same  time  an  abscess 
appeared  on  the  dorsum  of  the  foot;  it  was  opened,  and  a  chronic  swelling  remained, 
which  finally  led  to  the  removal  of  the  tuberculous  first  metatarsal  bone.  About  one 
year  later  the  patient  fell,  his  hip  striking  on  the  floor.  A  swelling  soon  appeared  in  the 
neighborhood  of  the  hip.  and  the  patient  complained  of  pain  in  the  hip  and  in  the 
knee.  Several  abscesses  formed  and  were  opened;  sinuses  remained,  which  alternately 
closed  and  opened,  discharging  at  times  considerable  quantities  of  pus.  Three  months 
before  the  patient's  admission  three  small  pieces  of  bone  were  taken  out  of  a  fistulous 
opening  in  the  groin. 

Oa  examination  the  leg  was  found  to  be  flexed  and  adducted;  as  there  was  three 
inches  of  shortening,  the  foot  did  not  reach  the  ground.     The  region  of  the  hip  was  rounded 
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and  enlarged,  and  it  presented  one  sinus  anteriorly  and  three  on  the  outer  side.  Passing 
the  probe  along  these  sinuses,  I  would  feel  roughened  bone  in  the  hip-joint,  as  well  as  on 
the  trochanter  major  and  the  upper  part  of  the  shaft.  The  foot  was  deformed,  as  the  re- 
moval of  the  first  metatarsal  bone  had  produced  a  retraction  of  the  great  toe. 

On  September  28th  I  excised  the  joint.  The  incision  over  the  trochanter  had  to  be 
prolonged  downward  over  the  upper  third  of  the  shaft  of  the  femur.  The  head,  trochanter, 
and  2J^  inches  of  the  shaft  of  the  femur  had  to  be  removed.  On  examining  the  upper 
sawed  end  of  the  remaining  shaft  it  was  found  thickened,  and  containing  a  tuberculous 
cavity.  This  was  gouged  out,  and  the  diseased  bone  had  to  be  chiseled  away  for  a  dis- 
tance of  Ij^  inches,  in  order  to  reach  healthy  bony  tissue.  The  preserved  specimen  shows 
considerable  periosteal  tuberculosis,  with  irregular  periosteal  exostoses,  in  which  may  be 
seen,  here  and  there,  the  rounded  cavities  characteristic  of  local  osteotuberculosis.  I 
scraped  the  acetabulum  and  the  walls  of  the  existing  sinuses,  put  in  a  sufficient  number  of 
large  drainage-tubes,  dusted  the  wound  with  iodoform,  and  closed  it.  A  Lister  dressing 
was  applied,  the  limb  placed  in  a  Verity  splint,  and  extension  made. 

Patient  had  been  weak  during  the  operation,  and  remained  so  for  some  time.  There 
was  considerable  suppuration  during  the  first  month  following  the  operation.  The  pulse- 
rate  varied  between  110  and  130,  but  the  temperature  never  rose  much  above  normal. 

October  13th:  A  bed-sore  formed  over  the  sacrum,  which  grew  larger  for  a  couple  of 
weeks;  later  on,  bed-sores  formed  over  the  spinous  processes  of  the  lumbar  vertebrae. 

December  ^th:  The  abdomen  was  greatly  distended,  as  were  also  the  superficial  veins. 
Percussion  showed  the  spleen  to  be  enlarged  considerably,  and  the  dullness  of  the  liver  ex- 
tended 6  inches  below  the  ribs.  Amyloid  spleen  and  liver.  The  urine  was  clear  and  acid, 
and  no  albumin  was  detected  in  it. 

January  21st:  All  bed-sores  had  healed. 

February  1st:  The  splint  was  removed  and  patient  was  allowed  to  sit  up  and  to  walk 
about  with  crutches,  wearing  a  high  sole  under  the  foot  of  the  sound  limb. 

March  21st:  Patient  was  dismissed  from  the  hospital  with  an  order  to  present  himself 
once  a  week  to  have  his  limb  dressed. 

Patient  is  now  robust,  of  healthy  appearance,  and  the  fistulas  have  been  closed  for 
half  a  year;  he  can  bear  the  weight  of  his  body  on  the  limb  operated  upon;  has  active 
flexion  of  about  70  degrees;  some  abduction  and  adduction  and  some  rotation. 

The  extent  of  active  mobility  patient  has  got  in  his  hip  is  remarkable,  considering  the 
amount  of  bone  removed.  He  can  lift  his  leg  and  flex  the  thigh  almost  to  a  rectangle — to 
an  angle  of  almost  90  degrees.  This  would  be  impossible  if  not  a  considerable  reproduc- 
tion of  the  bone  had  taken  place,  not  only  of  the  removed  part  of  the  shaft  of  the  femur, 
but  also,  to  some  extent,  of  the  great  trochanter,  for  flexion  is  effected  by  the  iliopsoas 
muscle. 

In  cases  where  the  epiphysis  of  the  head  of  the  femur  is  detached 
and  hes  as  a  sequestrum  in  the  acetabulum  or  in  the  abscess  cavity 
surrounding  the  neck  of  the  femur,  there  can  be  no  doubt  as  to  the  pro- 
priety of  an  operation.  However,  in  a  given  case  of  chronic  hip  disease 
the  diagnosis  of  this  detachment  can,  as  a  rule,  not  be  made.  There 
are  no  objective  symptoms,  so  to  speak,  peculiar  to  this  condition. 
As  the  detached  epiphysis  lies  either  in  the  acetabulum  or  is  covered 
by  a  thick  layer  of  soft  parts,  it  cannot  be  felt.  Unless  the  history 
of  the  case,  together  with  the  age  of  the  patient,  points  toward  such  a 
condition, — e.  g.,  acute  suppurative  inflammation  of  the  joint  immedi- 
ately following  a  fall  on  the  great  trochanter,  or  an  acute  suppurating 
osteomyelitis  of  the  upper  epiphysis  of  the  femur, — the  detachment 
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will  probably  not  be  detected  until  the  excision  produces  the  necrotic 
head  of  the  femur.  This  detachment  is  rarely  met  with  in  tuberculosis. 
An  instance  of  this  kind  is  the  following  case : 

Case  V.— Benjamin  Cleaves,  aged  thirteen,  was  admitted  to  the  Cook  Coimty 
Hospital  August  21,  1883.  There  had  been  no  consumption  in  his  family,  and  he  himself 
had  always  been  healthy  until,  during  the  latter  part  of  January,  1883,  his  left  hip  began 
to  ache  a  little.  As  the  inconvenience  was  slight,  he  paid  no  attention  to  it.  One  evening, 
while  lying  in  bed,  the  pain  became  troublesome,  and,  in  attempting  to  rise,  he  suddenly 
felt  a  sharp  pang  in  the  groin.  The  pain  would  return  again  and  again  until  it  finally 
became  almost  continuous.  Three  weeks  after  the  commencement  of  the  pain  the  patient 
had  become  obliged  to  pass  most  of  his  time  sitting  quietly  in  a  chair.  In  March  a  physi- 
cian was  called,  who  advised  the  boy's  parents  to  put  him  out  into  the  country.  In  June 
an  abscess  on  the  outer  side  of  the  thigh  was  evacuated,  and  from  the  opening  made  pus 
continued  to  be  discharged.  No  antiseptic  dressings  were  applied.  In  July  the  patient 
returned  to  the  city,  and  I  saw  him  in  the  beginning  of  August.  I  found  him  lying  in 
bed  and  very  much  emaciated;  pulse,  124;  temperature,  101.7°  F.  The  right  thigh  was 
aaducted  and  flexed;  the  slightest  movement  caused  great  pain  in  the  hip  and  in  the  knee. 
The  knee-joint  was  normal.  During  the  night  he  would  wake  up  and  complain  of  severe 
pain  in  the  hip.  The  region  of  the  joint  was  rounded,  swollen,  and  very  tender  to  the 
touch.  On  the  outer  side  of  the  thigh,  3  inches  below  the  great  trochanter,  a  fistulous 
opening  discharged  a  considerable  quantity  of  pus.  Patient  stated  that  he  had  never 
injured  his  hip,  except  two  years  ago,  when,  running  along  a  stone  wall,  he  struck  against 
it  with  his  hip,  producing  an  abrasion  of  the  skin.  After  this  abrasion  had  healed  he  felt 
no  pain  for  a  year  and  a  half  afterward.     The  urine  was  normal. 

August  23d:  Excision  of  the  hip.  I  made  the  usual  straight  incision  over  the  great 
trochanter.  A  large  cavity  filled  with  pus  and  tuberculous  granulation  tissue  was  found 
to  have  formed  around  the  great  trochanter  and  the  neck  of  the  femur,  which  were  to  be 
removed.  The  necrosed  epiphysis  of  the  head  of  the  femur  was  found  detached  in  this 
cavity.  The  cartilage  of  the  great  trochanter  was  not  removed.  The  walls  of  the  cavity, 
the  acetabulum,  and  the  sinuses  were  scraped.  It  was  all  dusted  over  with  iodoform  and 
suflBcient  drainage  provided  for  by  several  buttonhole  openings,  posterior  laterally  and 
external  to  the  joint.  An  antiseptic  dressing  and  a  Verity  splint  were  put  on  and  extension 
made. 

The  wound  discharged  profusely.  The  evening  temperature  never  sank  below  101° 
or  102°  F.;  pulse  always  120  or  more.  New  pocketings  of  pus  took  place  below  the  gluteal 
muscles.  Bed-sores  formed  over  the  sacrum.  In  December  pus  was  detected  in  the  pel- 
vis, burrowing  along  the  iliacus  muscle.  A  little  later  an  incision  was  made  in  the  lumbar 
region  and  a  drainage-tube  inserted.  The  injected  fluid  ran  out  at  the  opening  in  the 
thigh  below  Poupart's  ligament.  This  large  suppurating  tract  kept  on  discharging  a 
great  quantity  of  matter.  Patient  gradually  lost  strength,  and  died  of  pyemia  January  8, 
1884. 

His  case  might  be  called  one  of  early  operation,  if  only  the  time 
from  the  beginning  of  the  disease  were  to  be  considered.  But  the  opera- 
tion was  made  necessary  by  the  profuse  suppuration  and  septic  fever, 
which,  continuing  in  spite  of  the  operation,  caused  the  patient's  death. 
Pyemia  set  in  in  this  case,  as  no  antiseptic  precautions  whatever  had 
been  observed  at  the  opening  and  during  the  after-treatment  of  the 
abscess.  In  this  connection  I  should  like  to  mention  a  point  regardmg 
the  influence  the  antiseptic  method  has  had  on  the  course  of  our  treat- 
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ment  of  this  disease.  It  is  of  the  utmost  importance,  and  should  never  he 
forgotten.  Just  as  the  antiseptic  method  permitted  us,  at  least  for  a 
time,  to  operate  early  as  soon  as  the  first  abscess  had  formed,  because 
by  it  the  operation  had  been  deprived  of  its  great  danger  to  patient's 
life,  in  the  same  way  has  the  antiseptic  method  made  it  possible  quietly 
to  wait  until  the  time  for  the  late  operation  has  come,  without  imperiling 
thereby  the  life  of  our  patient,  as  was  done  formerly.  The  history  of 
cold,  that  is,  tuberculous  abscesses,  before  and  after  the  introduction  of 
Lister's  method,  is  too  well  known  to  require  much  discussion.  It  is 
true  that,  in  former  times,  opening  of  a  cold  abscess  was  not  invariably 
followed  by  septicemia.  But  it  is  also  true  that  formerly  opening  of  an 
abscess  was  always  done  at  the  risk  of  the  patient's  life,  and  no  surgeon 
could  avoid  the  danger.  Now  the  patient's  life  is,  in  this  respect,  in 
the  surgeon's  hands;  if  a  thoroughly  antiseptic  dressing  be  applied 
and  kept  over  the  opened  abscess,  we  know  that  septicemia  will  not 
set  in. 

Late  operations,  aside  from  those  cases  which  have  progressed  too 
far  to  be  benefited  by  the  surgeon,  are  preferable,  as  we  ourselves  are 
concerned,  for  we  need  not  trouble  our  minds  with  the  question  whether 
excision  had  become  a  necessity  or  not.  As  regards  the  patient,  he  will, 
as  a  rule,  have  to  go  through  a  course  of  protracted  and  troublesome 
after-treatment;  the  limb  may  become  unduly  weakened,  either  from 
lack  of  growth  on  account  of  inactivity,  or  from  secondary  changes  due 
to  chronic  inflammation  or  atrophy  of  the  bones  of  the  hip-joint,  of  the 
ilium  as  well  as  of  the  head  of  the  femur. 

In  illustration  of  these  two  points  I  wish  to  present  the  following 


Case  VI. — Louis  Anderson,  aged  nineteen,  cigar-maker,  was  admitted  to  the  hos- 
pital September  1,  1882.  He  had  suffered  for  ten  years  from  morbus  coxarius  of  the  right 
hip.  A  year  or  two  after  the  beginning  of  the  disease  an  abscess  opened  on  the  outer  side 
of  the  joint;  about  four  years  later  it  closed  again;  it  was  followed  by  a  second  and  a  third 
abscess,  which  opened  anteriorly  and  posteriorly  and  left  discharging  sinuses.  Pain, 
shortening,  and  malposition  rendered  the  limb  entirely  useless.  On  examining  the  patient 
I  found  the  whole  right  lower  extremity  atrophied  and  much  smaller  than  the  other  on 
account  of  retarded  growth.  Measurement  showed  the  shortening  to  amount  to  S]/2 
inches;  the  limb  was  adducted  and  flexed;  the  trochanter  was  felt  \]/2  inches  above 
Nelaton's  line;  but  very  little  passive  mobility  remained.  Pressure  on  the  anterior  part 
of  the  hip  was  painful.  The  knee  presented  a  genu  valgum  or  bow-leg,  and  the  head  of 
the  fibula  was  apparently  enlarged. 

September  21st:  The  excision  was  made  through  the  lower  part  of  the  great  trochanter. 
The  head  of  the  femur  and  part  of  its  neck  had  disappeared.  A  large  abscess  was  found 
below  the  gluteus  maximus,  posterior  to  the  acetabulum;  it  was  opened,  and  its  tubercu- 
lous walls  were  removed  with  the  sharp  spoon.  The  wound  was  closed  and  dressed  in  the 
same  manner  as  in  the  above  cases.  During  the  first  month  of  the  after-treatment  there 
was  considerable  discharge.  The  evening  temperature  would  rise  to  101°  or  102°  F.,  for 
a  few  weeks,  but  then  it  fell  to  normal. 

December  13th:  The  drainage-tubes  were  removed.  A  large  portion  of  the  wound  had 
not  healed,  but  formed  an  open  tuberculous  ulcer. 

About  January  20,  1883,  patient  got  an  attack  of  erysipelas,  which  spread  over  the 
whole  right  leg.     It  subsided  in  two  weeks. 
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February  18th:  A  peri-articular  abscess,  situated  on  the  inner  side  of  the  knee,  was 
opened. 

In  the  beginning  of  April  patient  had  a  second  attack  of  erysipelas,  which  lasted  about 
one  week.  After  patient  had  been  in  the  hospital  one  year  he  was  discharged,  as  he  was 
able  to  walk  about  with  the  aid  of  crutches  and  a  high  sole  under  the  foot  of  the  sound  leg. 
He  still  had  large,  granulating  tuberculous  sinuses. 

The  large  granulating  sinuses  still  remain,  and  will  have  to  undergo  further  treatment 
of  scraping  and  iodoform  dressing.  He  can  bear  the  weight  of  his  body  on  the  affected 
limb;   there  is  only  slight  active  mobility  in  the  newly  formed  joint. 

In  this  case  the  five  or  six  years'  duration  of  the  disease  had  caused 
the  growth  of  the  whole  extremity  to  be  considerably  retarded;  be- 
sides, it  had  brought  about  a  deformity  of  the  knee,  which  in  no  small 
degree  lessens  the  usefulness  of  the  Kmb,  and  will  probably  do  so  for 
life. 

The  further  disadvantages  of  a  very  late  operation  are  well  illustrated 
by  Case  VII: 

Case  VII. — Sina  Anderson,  aged  twenty-one,  single,  daughter  of  a  Nebraska  farmer, 
was  sent  to  the  Cook  County  Hospital  by  me,  and  was  admitted  June  8,  1882.  She  was 
of  a  healthy  family,  and  had  herself  been  a  healthy  child.  In  her  thirteenth  year,  eight 
years  before  the  operation,  she  was  suddenly  seized  with  an  acute  bilateral  inflammation 
of  the  hip-joints,  which  was  mild  on  the  right,  but  severe  on  the  left,  side.  The  right  hip 
recovered  completely  within  half  a  year,  but  in  the  left  hip  the  inflammation  terminated 
in  an  abscess,  which  was  opened  half  a  year  after  the  commencement  of  the  disease,  and 
which  had  discharged  pus  ever  since.  Two  years  and  a  half  before  her  admission  to  the 
hospital  another  abscess  which  had  formed  was  opened,  and  a  second  fistula  remained. 
In  the  beginning  of  the  disease  she  had  been  confined  to  her  bed  for  one  and  one-half  years; 
after  that  time  she  could  walk  about  with  the  aid  of  crutches.  On  account  of  the  adduction 
and  flexion  of  the  thigh,  which  produced  an  apparent  shortening  of  over  3  inches,  she  was 
at  no  time  during  those  eight  years  able  to  use  the  affected  limb  in  walking  or  to  place  its 
foot  on  the  ground.  During  the  whole  period  pain  and  discharge  would  both  come  and  go. 
She  was  obliged  to  sit  in  a  chair  all  day,  as  walking  with  crutches  was  very  painful.  On 
examination  she  was  found  to  be  well  nourished,  i.  e.,  not  emaciated,  but  anemic.  When 
standing,  supported  by  crutches,  she  was  unable  to  touch  the  ground  with  the  toes  of  her 
left  foot.  The  flexion  and  adduction  of  the  affected  limb  had  brought  the  left  knee  in  a 
position  anterior  to  and  a  little  above  the  lower  third  of  the  right  femur.  The  thigh  and 
calf  were  atrophied;  the  latter  was  between  1  and  2  inches  less  in  circumference  than  the 
calf  of  the  sound  leg.  The  soft  tissues  in  the  region  of  the  hip  had  become  hard  from  infil- 
tration, and  there  was  considerable  enlargement  and  deformity.  There  was  no  active 
mobility  in  the  joint;  the  slight  passive  movements  which  could  be  made  produced  severe 
pain.  Three  sinuses  discharged  from  the  thigh;  one  opened  on  the  inner  side,  at  the  lower 
angle  of  Scarpa's  triangle;  another  on  the  same  level  on  the  posterior  side,  and  the  third 
one  on  the  outer  side,  below  and  behind  the  trochanter  major.  Every  one  of  these  three 
sinuses  led  the  probe  up  in  the  direction  of  the  joint,  which,  however,  could  not  be  reached. 
A  fourth  sinus  opened  in  the  lumbar  region,  just  above  the  crest  of  the  ilium.  The  probe 
passed  down  in  the  direction  of  the  joint,  but  only  for  a  short  distance.  An  examination 
through  the  rectum  revealed  thickening  of  neither  the  os  pubis  nor  the  ischium.  Pressure 
on  the  abdomen  just  above  Poupart's  ligament  showed  considerable  thickening  of  the 
crest  of  the  ilium,  near  its  anterior-superior  spine,  and  also  of  the  ilium  on  its  pelvic  surface. 
This  pressure,  as  well  as  all  pressure  in  the  neighborhood  of  the  hip,  was  very  painful. 

Heart  and  lungs  were  normal,  the  liver  of  normal  size,  and  the  spleen  not  perceptibly 
26 
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enlarged.  The  urine  was  straw-colored,  clear,  acid,  and  contained  neither  albumin  nor 
sugar.  The  diagnosis  was  morbus  coxarius  consequent  upon  acute  osteomyelitis  of  the 
neck  of  the  femur  and  suppurating  synovitis. 

January  20th:  Pulse  and  temperature  normal.  Once  in  a  while,  however,  the  tem- 
peratiu^  would  rise  to  100°  F. 

January  21st:  Operation.  Assisted  by  Drs.  Jacobson  and  Lee  and  the  surgical  house 
stafiF  of  the  hospital  I  made  an  incision  10  inches  long,  in  the  line  over  the  greater  trochan- 
ter. I  cut  through  the  thickened  soft  tissues  to  a  depth  of  over  23^  inches,  and  then 
reached  a  cavity  filled  with  pus,  and  containing  the  detached  epiphysis  of  the  head  of  the 
femur.  It  was  of  normal  shape,  denuded  of  its  cartilage,  and  the  articular  surface  was 
superficially  corroded  near  its  border.  The  neck  of  the  femur  and  the  greater  trochanter 
were  still  visible,  but  softened  by  fatty  medullary  atrophy  to  such  an  extent  as  to  leave 
only  a  shell  of  bone  as  thin  as  paper  surrounding  the  yellow,  fatty,  butter-like  tissue  of 
the  marrow.  The  bone  was  sawed  off  below  and  close  to  the  lesser  trochanter.  Here, 
also,  there  was  only  a  thin  shell  of  compact  osseous  substance  left.  After  removal  of  the 
head  of  the  femur  and  of  the  trochanter  the  leg  could  be  abducted  and  extended.  The 
pelvis  was  not  touched;  no  sinuses  were  seen  leading  into  the  ilium.  The  four  sinuses 
were  now  scraped,  and  each  one  received  a  drainage-tube.  The  cavity  and  the  wound 
were  dusted  over  with  iodoform,  the  edges  of  the  wound  sewed  together,  and  a  Lister 
dressing  and  a  Verity  splint  applied  and  elastic  extension  made. 

The  course  of  the  after-treatment  was  normal,  the  patient's  appetite  fair,  and  scarcely 
any  rise  in  temperature  until  October  2oth,  when  it  rose  to  103°  F. 

October  25th:  The  wound  was  reopened  and  about  two  oimces  of  pus  were  evacuated 
from  the  old  abscess  cavity  where  the  head  of  the  femur  had  lain.  The  walls  of  the  abscess 
cavity  were  scraped,  and  a  counteropening  was  made  through  the  gluteus  maximus. 
Thereby  the  temperature  was  brought  down  again,  and  the  course  of  the  treatment  ran 
on  normally  until  November  23d,  when  a  rise  in  temperature  to  104°  F.  announced  an 
attack  of  erysipelas.  This  lasted  a  couple  of  weeks,  and  left  several  small  subcutaneous 
abscesses  in  the  leg,  which  healed  up  toward  the  end  of  the  year. 

January,  188S:  In  January  an  abscess  was  opened  on  the  outer  side  of  the  hip. 

March  11th:  The  suspensory  splint  was  removed. 

April  22d:  Extension  was  put  on  with  a  view  to  abduct  the  leg. 

June  3d:  One  of  the  sinuses  closed. 

June  18th:  Patient  was  anesthetized  and  the  still  open  sinuses  scraped  with  the  sharp 
spoon.     Several  small  fragments  of  necrosed  bone  were  removed. 

August  15th:  The  last  fistula  closed. 

In  September  she  was  allowed  to  walk  about  supported  by  crutches  and  wearing  a 
high  sole  under  the  foot  of  the  healthy  leg. 

October  10th:  She  left  the  hospital  for  a  private  residesce  in  the  city. 

During  the  winter  of  1884  the  sinus  which  had  opened  on  the  outer  side  of  the  hip 
and  which  had  led  up  to  the  original  abscess  cavity  reopened  several  times,  discharged  a 
little  pus  for  a  week  or  two,  and  then  closed  again.  The  leg  gradually  grew  stronger. 
When  lying  in  bed  she  could  now,  in  April,  1884,  raise  the  limb  or  draw  up  the  knee  to  an 
angle  of  20  to  30  degrees;  when  resting  on  the  sound  foot  she  had,  in  the  hip-joint  operated 
upon,  30  degrees  of  flexion,  10  degrees  of  abduction,  and  10  degrees  of  adduction.  The 
leg,  which  had  become  shortened  by  2^  inches,  was  in  good  position;  it  could  bear  the 
weight  of  the  body  when  she  was  allowed  to  try.  She  was  well  nourished,  and  not  so  pale 
as  before  the  operation.  The  thickening  of  the  soft  parts  around  the  hip  was  gradually 
subsiding;  the  thickening  of  the  anterior  part  of  the  crest  of  the  ilium,  as  well  as  that  of 
the  bone  in  the  iliac  fossa,  is  the  same  as  before  the  operation. 

She  left  the  city  with  an  apparatus  somewhat  like  Taylor's,  but  provided  with  a 
flexible  knee-joint.  This  apparatus  enables  her  to  walk  comfortably  with  the  aid  of 
crutches. 
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In  this  instance  the  detachment  of  the  epiphysis  of  the  head  of  the 
femur  could  be  suspected  from  the  very  beginning  of  the  disease.  The 
history  provided  sufficiently  clear  evidence,  not  of  tuberculosis,  but  of 
suppurating  coxitis,  which  would  probably  be  osteomyelitis.  Whenever, 
in  a  child,  in  the  course  of  this  disease,  suppuration  sets  in  and  continues, 
with  the  formation  of  multiple  abscesses,  detachment  of  the  epiphysis 
may  always  be  inferred,  and  excision  is  indicated.  If  an  early  operation 
had  been  performed  in  this  case,  it  is  more  than  hkely  that  no  chronic 
osteoperiostitis  of  the  ilium  would  have  occurred,  and  the  patient,  be- 
sides being  spared  many  years  of  suffering,  would  have  recovered  much 
more  speedily  after  the  operation. 

Just  here  I  should  like  to  insert  a  few  words  concerning  a  peculiar 
form  of  atrophy  of  bone  which  is  found  in  some  cases  where  there  is 
long-standing  suppuration  in  close  proximity  to  osseous  tissue.  We 
should  be  well  acquainted  with  the  matter,  as  it  is  of  no  mean  practical 
importance  at  the  time  of  operating.  In  this  pecuhar  form  of  atrophy, 
which  is  especially  met  with  in  the  near  neighborhood  of  suppurating 
joints,  the  osseous  substance,  cancellous  as  well  as  compact,  is  absorbed, 
and  its  space  is  occupied  by  a  fatty,  infiltrated  marrow.  This  marrow 
is  poor  in  vessels,  of  soft  consistence,  and  bright  yellow  in  color;  it 
somewhat  resembles  butter.  The  bone  proper  is  reduced  to  a  mere 
shell,  here  and  there  as  thin  as  paper,  and,  on  account  of  its  thinness, 
of  an  elastic  feel.  Such  bone  is,  of  course,  useless,  but  it  is  very  import- 
ant to  remember  that  this  kind  of  atrophy  is  altogether  unlike  an 
inflammatory  destructive  process.  This  medullary  tissue  of  the  bones, 
whether  young  or  old,  red  or  yellow  and  fatty,  is  always  capable  of  pro- 
ducing new  osseous  substance.  That  formation  of  new  bone  does  take 
place  in  this  marrow  after  the  operation  is  well  known,  especially  from 
cases  of  excision  of  the  knee.  The  bones  left  in  this  condition  of  atrophy 
soon  acquired  sufficient  firmness  to  bear  the  weight  of  the  body.  We 
must,  therefore,  not  be  misled  by  this  atrophic  appearance  into  removing 
more  of  the  bone  than  we  should  do  if  we  saw  firm  osseous  substance 
before  us.  The  limb  of  the  patient  whom  I  have  just  shown  you  is 
now,  one  and  one-half  years  since  excision  was  made,  strong  enough  to 
bear  considerable  weight. 

Finally,  I  wish  to  mention  a  case  where  the  operation  was  performed 
too  late: 

Case  VIII.— Patient  was  a  boy  of  twelve  years,  pale  and  lean.  There  were  several 
fistulas,  which  discharged  considerably;  the  leg  was  in  a  position  of  adduction  and  flexion. 
The  disease  had  lasted  four  years.  There  was  no  fever,  no  tuberculosis  of  the  lungs,  no 
albuminuria.  Patient  had  been  in  bed  for  over  a  year,  and  his  appetite  was  exceedingly 
poor.  Excision  was  made,  unaccompanied  by  any  complicating  accident.  There  was  no 
unusual  vomiting  subsequent  to  the  narcosis,  nor  were  any  signs  of  carbolic  acid  poisoning 
to  be  detected  in  the  urine.  But  patient  gradually  sank  after  the  operation.  His  pulse 
remained  100;  his  temperature  never  rose  above  normal.  Eleven  days  after  the  operation 
he  died.  The  autopsy  revealed  no  disease  of  any  of  the  internal  organs,  no  tuberculosis, 
and  no  amyloid  degeneration.  But  the  whole  body  was  in  a  condition  of  extreme  anemia. 
The  wound  had  not  suppurated,  and  was  apparently  on  the  way  to  healing  by  first  in- 
tention. 
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Before  concluding  my  remarks  on  hip  operations  I  wish  to  repeat 
that  excision  of  the  hip-joint  in  a  chronic  case  of  hip  disease,  and  per- 
formed with  observation  of  antiseptic  precautions,  is  by  no  means  a 
dangerous  operation.  The  hemorrhage  is  trifling,  and  the  shock  moder- 
ate. The  danger  of  former  times,  those  of  a  supervening  septicemia, 
or,  as  it  is  often  called,  especially  by  English  writers,  of  exhaustion  or 
exhaustive  suppuration,  it  is  at  the  present  time  in  the  power  of  the 
surgeon  to  exclude  almost  to  a  certainty.  Fear  of  cutting  short  the 
patient's  life  is,  consequently,  no  longer  a  strong  reason  for  postponing 
the  operation.  On  the  other  hand,  if  the  operation  be  deferred  too  long, 
that  is,  until  septicemia  has  established  itself,  the  patient  will  die  in 
spite  of  the  operation.  The  main  question  to  be  decided  in  early  opera- 
tions does  not  refer  to  the  life  of  the  patient,  but  to  the  removal  of  living 
bone,  which,  later  on,  might  become  serviceable  in  supporting  the  body. 
Gouging  out  of  the  hip-joint  is  technically  impracticable;  the  attempts 
made  have  not  given  satisfactory  results.  Partial  excisions,  excisions 
of  the  diseased  head  alone,  leaving  part  of  the  neck  of  the  femur  and 
the  trochanter  in  place,  have  been  tried,  but  again  abandoned.  As 
complete  excision,  through  or  below  the  great  trochanter,  is  thus  the 
only  advisable  form  of  the  operation,  the  question,  when  should  we 
operate,  still  presents  the  greatest  difficulties  in  the  solution  of  the  whole 
problem. 

Excision  of  the  Knee-joint. — What  was  said  of  the  tuberculous  in- 
fection when  speaking  of  the  hip-joint,  of  course,  finds  application  here 
also.  The  results  obtained  by  antiseptic  surgery  of  the  knee  are  ex- 
cellent. The  wounds  heal  speedily,  and  the  danger  to  life  is  small. 
The  death-rate  has  been  reduced  from  about  30  per  cent,  to  almost  a 
trifling  percentage.  In  a  series  of  32  excisions  of  the  knee  made  by 
^  olkmann  there  occurred  not  one  death  attributable  to  the  operation. 
In  excising  a  knee-joint  we  have  an  additional  object  in  view,  which  plays 
no  part  in  operations  upon  the  hip,  namely,  we  try  to  make  the  cut 
surfaces  of  the  femur  and  tibia  grow  together  and  to  produce  a  solid 
ankylosis.  The  surfaces  of  the  two  bones  should  be  cut  in  such  a  way 
as  to  secure  a  good  position  of  the  leg  afterward;  they  can  easily  be 
kept  in  apposition  by  means  of  wires,  pins,  or  nails.  In  a  number  of 
cases  the  bones  unite  in  the  course  of  a  few  weeks,  the  time  in  which 
we  expect  to  get  a  union  in  cases  of  subcutaneous  fractures.  Such  a 
case  is  the  following: 

Case  I. — James  Carr,  fifteen  years  old,  entered  Cook  County  Hospital  in  July,  1879. 
He  suffered  from  tuberculous  arthritis  of  two  years'  standing.  The  leg  was  flexed  to  a 
right  angle,  the  region  of  the  joint  was  swollen  and  tender,  and  on  each  side  there  were 
scars  from  closed  sinuses  consequent  upon  abscesses.  Excision  was  performed  August  6th. 
In  three  weeks  a  solid  osseous  union  had  taken  place;  in  five  weeks  he  was  up  and  walked 
about  with  crutches.  Ten  weeks  after  the  operation  he  was  able  to  walk  without  the  use 
of  either  crutch  or  cane.  In  the  course  of  the  following  half  year  tubercular  abscesses  and 
sinuses  formed  in  different  places  in  the  cicatrix  of  the  excision  wound.  Scraping  and  iodo- 
form treatment  caused  these  abscesses  to  close  up  definitively;  their  formation  never  in- 
terfered with  the  solid  osseous  union  of  the  two  bones. 
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There  is  now  a  solid  ankylosis  in  a  straight  position;  he  is  able  to  walk  all  day  long 
and  perform  any  kind  of  work,  without  having  any  pain  in  the  leg  whatever  * 

This  case,  furthermore,  illustrates  that  a  secondary  local  growth  of  tubercles  in  and 
around  the  cicatrix  does  not  necessarily  destroy  the  effects  of  the  operation,  as  far  as  a 
permanent  cure  and  perfect  usefulness  of  the  limb  are  concerned. 

In  excisions  of  the  knee-joint,  where  alone  we  desire  to  obtain  a 
good  sohd  ankylosis,  we  encounter  a  peculiar  difficulty,  and  that  is 
that  we  by  no  means  always  get  a  good  solid  ankylosis.  For  reasons 
not  well  understood  the  bones  do  not  grow  together,  but  are  held  in 
union  by  more  or  less  ligamentous  tissue.  This  seems  to  happen  more 
frequently  in  children  than  in  adults.  In  these  cases  it  does  not  always 
become  apparent  at  once  that  the  function  of  the  hmb  will  be  destroyed. 
A  shorter  or  longer  time  after  the  operation  the  limb,  which  at  first  was 
in  a  good  straight  position,  has  become  a  little  retracted  or  flexed,  the 
degree  of  flexion  grows  worse,  until  finally  a  contracture  is  developed. 
In  some  instances  this  contracture  will  begin  to  come  on  during  the  early 
part  of  the  convalescence;  in  others  the  patient  will  get  up,  walk  about 
\\ath  an  apparently  sohd  ankylosis,  the  leg  will  be  in  good  position, 
and  we  may  congratulate  ourselves  upon  the  good  results  of  the  opera- 
tion. But  it  is  too  early.  One,  two,  or  three  years  later  the  contracture 
of  the  knee  may  begin.  This  contracture  may,  to  a  certain  extent, 
be  combated  by  immobihzing  apparatus.  Our  patient  should  always 
be  made  aware  of  the  probabihty  of  its  occurrence.  In  adults  im- 
mobihzing apparatus  put  on  timely,  that  is,  as  soon  as  any  hability  to 
contracture  becomes  apparent,  may  prevent  the  contracture  from  de- 
veloping to  such  a  degree  as  to  interfere  very  much  with  the  use  of  the 
limb.  The  matter  is  difficult  in  cases  of  small  children.  Not  only 
is  the  liability  to  contracture  here  greater,  but  all  experienced  surgeons 
know  that  it  is  difficult  and  oftentimes  altogether  impossible  to  keep 
immobilizing  bandages  or  apparatus  on  these  little  patients  for  a  suffi- 
cient length  of  time,  and  with  a  sufficient  degree  of  immobility,  to  pre- 
vent secondary  contractures  from  coming  on.  Sometimes  the  apparatus 
produces  pain,  and  cannot  be  borne  on  that  account.  Extension  by 
weight  and  pulleys  cannot  be  continued  sufficiently  long,  for  these  little 
ones  will  get  up  and  walk  about.  Small  children  cannot  be  taught  to 
use  crutches  as  efficiently  as  older  ones  can.  They  will  step  on  the  foot 
unless  prevented  by  severe  pain.  The  consequence  of  all  this  is  that  in 
these  cases  nothing  can  be  done  to  ward  off  the  contracture.  One  or 
two  years  after  the  operation  we  often  find  the  leg  forming  a  rectangle 
with  the  thigh;  the  malposition  is  as  bad  as  it  was  before  the  excision. 
There  is,  however,  this  difference  between  the  two  conditions,  that  now 
the  white  swelling  or  tuberculosis  is  gone,  the  fistulas  have  healed,  and 
the  joint  is  neither  tender  nor  painful.  The  only  but  great  trouble  that 
remains  is  that  the  Hmb  is  almost  useless  for  walking  purposes. 

I  have  two  cases  in  point  here,  and  will  show  them  to  you: 

*  This  case  was  published  in  eitenso  in  a  former  paper  by  me,  printed  in  the  Chicago 
Medical  Journal  and  Examiner  in  July,  1880. 
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Case  II. — William  Kane,  nine  years  old,  was  admitted  to  the  Cook  County  Hospital 
September  6,  1880.  His  family  history  told  of  no  cases  of  tuberculosis;  he  had  two  broth- 
ers and  two  sisters  living  and  healthy.  Two  and  one-half  years  previous  to  his  admission 
he  had  jumped  off  an  ice-box  and  injured  his  knee.  Soon  afterward  the  knee  became 
swollen  and  painful.  After  hot  applications  had  been  made  for  two  weeks  the  swelling 
was  lanced  and  exit  given  to  half  a  pint  of  matter.  Poultices  were  then  applied,  and  the 
discharge  continued.  Three  months  later  another  abscess  was  lanced  on  the  inner  side  of 
the  knee  and  5  to  6  ounces  of  pus  evacuated.  During  the  following  four  months  several 
new  abscesses  formed  along  the  tibia.  He  further  stated  that  there  had  been  11  sinuses, 
and  that  at  one  time  they  were  all  discharging.  Those  on  the  leg  closed  in  May,  1880. 
Patient  was  very  low  a  year  before  the  date  of  his  admission;  his  death  was  then  expected 
every  hour,  and  he  wasted  away  to  such  an  extent  that,  as  his  father  said,  nothing  seemed 
to  be  left  of  him  but  skin  and  bones.  In  April,  1880,  his  health  began  to  improve  and  some 
of  the  sinuses  closed.  At  the  time  of  his  admission  his  general  health  was  fair;  he  was 
fairly  well  nourished,  had  a  good  appetite,  and  slept  well.  The  right  knee  presented  a 
deformity,  the  tibia  being  dislocated  backward,  thereby  producing  an  eversion  of  the  foot. 
The  anterior  surface  of  the  knee  showed  a  running  fistula.  Along  the  inner  side  of  the 
leg  the  marks  of  several  closed  sinuses  were  to  be  seen.  The  leg  was  drawn  uj)  almost  to  a 
right  angle,  and  there  was  but  a  minimum  of  motion  left  in  the  joint.  Pressure  upon  the 
knee  was  not  painful.     Patient  managed  to  walk  about  with  the  aid  of  crutches. 

September  17th:  Excision  of  the  knee-joint.  A  horseshoe-shaped  incision  was  made 
below  the  patella,  and  the  patella  removed.  The  condyles  of  the  femur  were  sawed  off 
close  to  the  line  of  the  joint.  The  external  condyle  had  almost  entirely  disappeared. 
The  internal  condyle  formed  the  inner  termination  of  the  sinus,  which  opened  at  the  an- 
terior inner  part  of  the  knee.  One-sixth  of  an  inch  of  the  tibia  was  removed,  and  the 
sawn  surfaces  of  the  femur  and  tibia  united  and  held  together  with  two  pieces  of  silver 
wire.  Drainage-tubes  were  introduced  and  placed  before  and  behind  the  bone;  the 
wound  was  closed,  and  an  antiseptic  dressing  applied.  The  leg  was  placed  in  a  straight 
tin  splint  with  side  doors,  and  then  suspended  from  a  frame. 

September  19th:  Temperature,  102°  F. 

September  22d:  The  leg  was  dressed;  a  moderate  discharge  of  pus  was  found. 

September  2 ^th:  Temperature,  101.5°  F.  The  wound  was  dressed  daily;  the  discharge 
had  a  perceptible  odor. 

September  25th:  An  abscess  which  had  formed  near  the  head  of  the  fibula  was  opened 
and  gave  exit  to  3^  ounce  of  pus.  In  the  course  of  the  following  week  several  abscesses 
formed  along  the  tibia,  at  the  places  where  the  old  sinuses  had  been.  They  were  opened 
and  drained  one  after  the  other.  In  the  beginning  of  October  the  temperature  returned  to 
normal.  Two  weeks  later  the  discharge  stopped,  and  the  femur  and  tibia  had  become 
somewhat  united.  About  the  middle  of  October  the  wound  and  all  the  sinuses  had  healed 
up,  and  the  splint  was  removed. 

Patient  was  dismissed  with  the  advice  to  use  crutches  in  walking  and  to  keep  the  foot 
of  the  diseased  leg  from  the  ground.  The  bony  union  had  not  yet  grown  sufficiently  firm, 
and  the  limb  showed  some  tendency  to  flexion. 

At  the  present  time  the  leg  is  flexed  at  the  knee  to  a  right  angle;  there  is  no  sinus,  no 
swelling,  no  tenderness,  but  a  solid  osseous  union  between  the  cut  surfaces  of  the  bones 
did  not  take  place,  and  we  detect  a  shght  mobility  on  making  forcible  flexion  and  extension. 

Case  III. — ^John  Hostetter,  aged  six,  fell  when  one  year  old.  A  tuberculosis  of  the 
knee-joint  ensued,  and  in  the  course  of  the  following  three  years  abscesses  formed  and  kept 
discharging.  A  contraction  beyond  a  right  angle,  together  with  dislocation  of  the  head  of 
the  tibia  backward  on  to  the  posterior  surface  of  the  condyles  of  the  femur,  gradually 
developed.     Two  years  ago  there  was  an  ulcerated  surface  over  the  internal  condyle  of 
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the  femur  of  over  an  inch  in  diameter,  the  bottom  of  which  was  formed  by  the  denuded 
bone.  At  that  time,  two  years  ago,  I  made  the  excision;  wound  and  sinuses  healed  in  a 
couple  of  months.  No  perfect  osseous  union  took  place.  In  the  course  of  half  a  year  a 
contraction  to  a  right  angle  had  been  formed.  Now  there  is  neither  tenderness  nor  sweU- 
ing  in  the  region  of  the  joint  nor  any  open  sinuses,  but  the  leg  is  flexed  to  a  right  angle. 
He  limps  about  without  having  any  pain,  but  is  greatly  inconvenienced  by  the  deformity. 

In  these  two  little  patients  surgical  procedures,  forcible  stretching 
or  neiform  osteotomy,  will  be  necessary  to  procure  a  straight  position 
of  the  limbs.  In  that  respect  the  operations  may  be  said  to  have  failed 
of  accomplishing  their  objects.  It  would,  however,  be  going  a  little 
too  far  to  assert  that  in  these  two  cases  the  operations  were  entirely 
useless.  In  both  cases  the  local  tuberculous  inflammation,  with  its 
attending  pain  and  debilitating  effects  on  the  general  health,  was  suc- 
cessfully checked.  Besides,  as  these  patients  are  always  able  to  use  the 
limb  somewhat,  the  atrophy  of  inactivity,  the  retarded  growth  of  the 
leg  and  foot,  is  considerably  helped  by  the  operation.  This  is  the  more 
important  the  younger  the  child  is,  as  in  young  children  growth  is  most 
energetic. 

Volkmann  proposed  a  new  method  of  operating  in  these  cases.  He 
makes  a  transverse  incision  and  then  bisects  the  patella.  Primary 
union  of  the  patella  may  always  be  expected  to  take  place  in  an  aseptic 
case.  Whether  such  operations  will  be  followed  by  contractions  or 
not  is  a  question  which  the  future  will  have  to  answer.  Older  statistics, 
to  be  sure,  show  a  greater  mortality  in  cases  where  the  patella  was  allowed 
to  remain  than  where  it  was  removed.  But  this  does  not  constitute 
an  objection  to  Volkmann's  operation,  for,  armed  as  we  are  with  the 
antiseptic  method,  we  no  longer  fear  such  dangers  as  might  threaten 
from  a  remaining  patella. 

As  we  have  seen,  there  is  one  great  imperfection  in  the  results  of 
excision  of  tuberculous  knee-joints.  Nevertheless,  I  feel  justified  in 
asserting  that,  in  almost  all  cases  of  white  swelling  or  tuberculosis  of  the 
knee,  an  attempt  should  be  made  to  save  the  limb  by  conservative 
surgery,  by  gouging  out  the  tuberculous  joint,  or  by  an  excision  of  the 
same,  and  that  amputation  of  a  limb  in  a  case  of  white  swelUng,  without 
such  previous  attempt,  should  become  one  of  the  rarest  exceptions. 


CHRONIC  PERI-UTERINE  ABSCESS  AND  ITS 
TREATMENT  BY  LAPAROTOMY  * 


A  PERI-UTERINE  abscess  of  the  broad  ligament,  or  parametritic 
abscess,  is  the  result  of  an  inflammation  in  the  connective  tissue  sur- 
rounding the  uterus.  This  inflammation  is  always  caused  by  invasion 
of  septic  material  from  an  injured  place  in  the  mucous  membrane  of 
the  female  genital  tract.  A  septic  lymphangitis  (Mundef)  or  phlebitis 
will  here,  as  anywhere  else  in  the  body,  be  the  initial  stage.  If  this 
septic  invasion  happens  to  strike  a  preformed  uterine  hematocele,  it 
finds  fertile  soil  for  development,  and  consequent  transformation  of  the 
hematocele  into  an  abscess.  If  there  is  no  preformed  hematocele,  then 
the  loose  connective  tissue  of  the  lateral  ligament — where  an  edema 
may  be  easily  developed  with  its  exudation  of  serous  fluid — furnishes 
a  soil  as  well  adapted  to  the  cultivation  of  the  septic  microbes  as  the  blood 
in  the  hematocele.  Both  this  serous  exudate  and  blood  of  the  hema- 
tocele give  the  same  facilities  for  development  as  the  fluids  in  the  glasses 
in  the  experimental  laboratories. 

The  parametritis  of  Virchow  or  pelvic  cellulitis  of  Barnes|  is  conse- 
quently of  very  common  occurrence,  and  although  this  inflammation 
takes  a  light  and  benignant  course  in  the  majority  of  cases,  yet  it  may 
lead  to  the  most  grave  and  difficult  cases  with  which  the  surgeon  has  to 
deal.  I  have  never  seen  this  better  expressed  than  in  the  words  of 
Emmet,  who  says:§  "I  do  not  exaggerate  when  I  claim  that  pelvic 
cellulitis  is  by  far  the  most  important  form  of  pelvic  inflammation  with 
which  woman  is  afflicted." 

This  suppurating  parametritis,  whether  connected  with  the  puer- 
perium  or  not,  may,  like  lymphangitis  or  phlebitis  in  other  parts  of  the 
body,  lead  to  the  formation  of  abscesses  not  only  at  the  point  of  invasion, 
but  also  in  more  remote  parts,  probably  from  suppurating  lymph- 
glands.  Only  in  this  way  can  we  account  for  the  fact  that  in  a  number 
of  the  parametritides,  especially  in  those  connected  with  the  puerperium, 
the  abscess  often  forms  in  the  loose  retroperitoneal  tissue  of  the  iliac 
fossa,  and  can  be  opened  by  an  extraperitoneal  operation,  either  at 
Poupart's  ligament  or  at  any  place  along  the  brim  of  the  pelvis.  This 
form  of  suppuration  takes,  almost  always,  an  acute  course,  while  if 
the  abscess  is  formed  in  the  uterine  half  of  the  broad  ligament,  or  in  the 

*  Ann.  Surgery,  1885,  vol.  i,  p.  393. 
t  Amer.  Jour.  Obstet.,  October,  1883,  vol.  xvi,  p.  1009. 

X  Clinical  History  of  the  Medical  and  Surgical  Diseases  of  Women,  London,  1873. 
§  Principles  and  Practice  of  Gynecology,  1879,  p.  258. 
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antero-uterine  or  retro-uterine  connective  tissue,  it  is  more  apt  to  take 
a  chronic  course,  as  a  considerable  thickening  of  the  connective  tissue 
surrounding  the  pus  is  apt  to  take  place,  and,  so  to  speak,  encapsulates 
the  abscess. 

I  shall  limit  my  remarks  to  the  latter  form  of  pelvic  abscess,  in  the 
locality  immediately  surrounding  the  uterus,  where  Sinety*  describes 
his  "inflammation  circum-uterine  proprement  dite." 

An  abscess  in  this  place  is  apt  to  perforate  into  the  rectum  or  bladder 
or  into  some  part  of  the  genital  tract,  usually  into  the  vagina. 

In  a  number  of  cases  the  evacuation  of  the  abscess,  whether  spon- 
taneous or  artificial,  will  be  followed  by  retraction  of  the  abscess  wall 
and  cure;  but  there  remain  some  cases  in  which  the  abscess  does  not 
close.  Whether  insufficient  outlet  or  invasion  of  new  septic  material 
from  the  perforation  opening  causes  the  abscess  to  continue  is  immaterial; 
the  fact  remains  that  a  number  of  such  cases  exist,  and  that  if  not  over- 
come by  surgical  treatment,  the  patient's  fife  will  slowly  but  surely  be 
destroj^ed  in  one  of  the  following  ways  :t  The  continued  septic  inflamma- 
tion in  the  cavity  will  cause  chronic  septicemia  and  destroy  life  under 
the  symptoms  of  so-called  hectic  fever; J  amyloid  degeneration  of  the 
spleen,  kidneys,  and  liver  will  cause  the  patient  to  die  under  the  symp- 
toms of  hydrops  and  uremia;  more  rarely,  it  may  be,  according  to  the 
general  opinion  of  authors  (Schroeder  and  others),  a  tuberculosis 
will  develop  secondarily  in  the  abscess  wall  (I  am  more  inclined  to  be- 
lieve, however,  that  such  an  abscess  is  a  tuberculosis  from  the  be- 
ginning); finally  an  acute  gangrenous  septic  inflammation  may  set 
in  in  the  cavity  and  cause  death  in  a  very  short  time  under  the  symp- 
toms of  an  acute  typhoid  condition. 

Considering  the  grave  prognosis  of  chronic  peri-uterine  abscess, 
whether  it  has  an  outlet  or  not,  we  are  justified  in  resorting  to  even  the 
most  serious  surgical  procedures  to  prevent  the  otherwise  certain  fatal 
termination. 

There  are  two  ways  in  which  such  an  abscess  may  be  attacked  with 
a  view  to  effect  free  opening,  drainage,  and  washing  out  from  the 
vagina  or  from  above  the  pubes,  with  or  without  opening  the  abdominal 
cavity. 

Schroeder  §  advocates  the  operation  through  the  vagina,  even  in 
cases  where  the  abscess  does  not  point  in  this  direction,  and  where  it 
has  opened  into  the  rectum;  he  cuts  through  the  vagina  in  the  lacunar, 
and  dissects  up  along  the  uterus,  keeping  close  to  the  latter  until  the 
abscess  is  reached. 

From  above  the  pubes  the  abscess  can  be  reached  when  it  has  per- 

*  Progres  Medicale,  1882,  vol.  x,  pp.  591  and  611;  Virchow-Hirsch's  Jahresbericht. 
1883,  vol.  ii,  p.  530. 

t  Schroeder:  "Krankheiten  der  weiblichen  Geschlechtsorgane,"  Ziemssen's  Handbueh 
der  speciellen  Pathologie  und  Therapie. 

X  Schroeder:   Ibid. 

§  Zeitschr.  f.  Geb.  und  Gyn.,  1882,  vol.  viii,  p.  120;  Virchow-Hirsch  Jahresbericht, 
1883,  vol.  ii,  p.  530. 
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forated  into  the  bladder  by  opening  into  the  latter  by  the  sectio  alta, 
as  performed  by  Schroeder.* 

In  the  rather  rare  cases  in  which  an  ante-uterine  abscess  has  pressed 
the  pubic  fold  of  the  peritoneum  upward  toward  the  umbilicus  the 
abscess  can  be  reached  by  an  incision  in  the  median  line  above  the 
bladder. 

The  most  important  and  effectual  operation  for  chronic  peri-uterine 
abscess,  namely,  attacking  the  abscess  through  the  abdominal  cavity 
by  means  of  laparotomy,  we  owe  to  Lawson  Tait.f  Occasionally,  in 
former  years,  it  happened  that  a  large  peri-uterine  abscess  that  had  been 
mistaken  for  an  ovarian  tumor  or  a  uterine  fibroid  was  cut  down  upon 
by  laparotomy,  opened  and  evacuated,  and,  as  extirpation  of  the  sac, 
as  a  matter  of  course,  was  an  impossibility,  the  walls  of  the  sac  were 
united  with  the  abdominal  wound,  and  quite  a  number  of  these  cases 
recovered.  But  Lawson  Tait  has  the  merit  of  being  the  first  man  who, 
with  full  knowledge  of  the  diagnosis,  systematically  made  use  of  lapa- 
rotomy to  bring  such  cases  to  a  successful  termination,  and  he  is  able 
now,  in  1885,  to  report  as  many  as  30  cases  of  such  operations  without 
a  single  death. | 

Before  attempting  to  discuss  the  relative  value  of  the  different 
operations  mentioned  above,  and  before  entering  into  the  details  of 
the  operative  procedure,  I  shall  report  the  following  3  cases  of  chronic 
peri-uterine  abscess  communicating  with  the  rectum  which  have  come 
under  my  observation  during  the  last  two  years,  and  which  I  have 
treated  by  laparotomy: 

Case  I. — Chronic  tuberculosis  of  right  broad  ligament.  Tuberculous  abscess  communi- 
cating vnth  rectum  of  nine  months'  standing.  Intermittent  discharges  through  the  rectum  and 
intermittent  attacks  of  fever.  Great  emaciation.  Laparotomy.  Sac  united  with  abdominal 
wound.  Two  ounces  of  tuberculous  tissue  removed  from  cavity.  Remainder  of  tuberculous 
contents  destroyed  by  caustic  potash.  Recovery  from  operation.  Small  recto-abdominal  fistula 
remaining.  Death  sixteen  months  later,  under  symptoms  of  chronic  ulcerating  tuberculosis  of 
intestinal  canal.     No  autopsy. 

In  March,  1883,  I  was  called  by  Dr.  T.  S.  Bidwell  to  see  Mrs.  O.  I  am  indebted  to 
Dr.  Bidwell  for  the  following  previous  history  of  the  case: 

The  patient  is  twenty-seven  years  of  age.  She  was  married  in  1879.  Six  months 
later  she  had  an  attack  of  what  seemed  to  be  severe  pelvic  cellulitis,  which  lasted  for  several 
weeks,  but  subsided  imder  rest  and  treatment.  On  examination  at  this  time  the  uterus 
was  found  to  be  fixed,  painful  to  the  touch,  as  if  bound  down  by  adhesions,  and  a  little 
lower  down  than  normal.  The  uterus  remained  immovable  after  the  subsidence  of  the 
cellulitis.  In  July,  1880,  she  was  taken  with  bowel  and  stomach  trouble,  with  severe  pain 
in  the  inguinal  regions,  vomiting  and  diarrhea,  which  lasted  for  several  weeks.  She  was 
fairly  well  during  1881  and  the  spring  of  1882.  In  the  latter  part  of  1882,  however,  she 
had  considerable  severe  pain  in  the  bowels,  followed  by  a  discharge  of  pus  from  the  rectum. 

On  examination  a  tumor  was  found  in  the  abdomen,  a  little  to  the  right  of  the  median 
line,  just  below  the  umbilicus.     The  tumor  was  about  the  size  of  the  fist,  hard,  immovable, 

*  Op.  cit. 

t  Pathology  and  Treatment  of  Diseases  of  the  Ovaries,  1883,  p.  344. 

X  Medical  Record,  1885,  vol.  xxiii,  p.  1. 


LAPAROTOMY   IN   CHRONIC    PERI-UTERINE   ABSCESS  411 

and  painful  on  pressure.  It  was  supposed  that  the  patient  was  suffering  from  pelvic 
cellulitis,  and  that  a  pelvic  abscess  had  been  formed  which  had  opened  into  the  rectum. 
On  rectal  examination,  however,  no  opening  could  be  found.  The  discharge  of  pus  from 
the  rectum  has  continued,  from  time  to  time,  until  now.  During  the  winter  of  1882  she 
had  a  severe  fit  of  sickness,  resembling  typhoid,  with  morning  and  evening  temperature, 
pains  in  the  abdomen,  diarrhea,  and  discharge  of  pus  from  the  rectum,  from  which  she 
recovered  in  about  three  weeks. 

On  examination  I  found  the  patient  considerably  emaciated;  pulse,  100;  tempera- 
ture, 101°  F.  She  complained  of  pains  in  the  lower  part  of  the  abdomen  when  walking, 
and  stated  that  once  in  every  two  or  three  weeks  the  pain  increased,  accompanied  by  more 
fever  than  usual,  and,  after  this  condition  had  lasted  for  about  a  week,  there  would  be  a 
considerable  discharge  of  pus  from  the  rectum,  followed  by  relief  from  the  pain  and  fever. 
Heart  and  lungs,  normal;  abdomen  not  enlarged.  In  the  suprapubic  region  was  an  im- 
movable tumor,  about  the  size  of  the  fist,  in  the  median  line,  extending  a  little  farther  to 
the  right  than  to  the  left  side.  On  vaginal  examination  I  found  the  uterus  immovable, 
the  vaginal  portion  pressed  to  the  left  side,  and  firmly  connected  with  a  hard  tumor  in  the 
region  of  the  right  broad  ligament.  It  was  impossible  exactly  to  define  the  limits  of  the 
uterus,  as  it  formed,  with  the  tumor,  one  immovable  mass.  On  rectal  examination  the 
tumor  could  be  felt  to  the  right  of  and  behind  the  vaginal  portion,  but  no  perforation 
opening  into  the  rectum  could  be  reached.  The  patient  complained  of  constant  diarrhea, 
accompanied  by  griping  pains  preceding  defecation. 

Diagnosis. — Peri-uterine  abscess  in  right  broad  ligament,  communicating  with  rec- 
tum. As  there  was  no  place  in  the  vagina  where  any  soft  part  or  anything  like  fluctuation 
could  be  felt,  I  decided  to  perform  laparotomy,  with  a  view  to  draining  the  abscess,  and, 
if  possible,  closing  up  the  cavity. 

July  10th,  assisted  by  Drs.  Bidwell,  Lachmann,  Verity,  and  others,  I  proceeded  to 
the  operation.  After  the  usual  preparations  for  laparotomy  the  patient  was  anesthetized, 
and  an  incision  made  in  the  median  line,  from  1  inch  above  the  symphysis  to  2  inches  below 
the  umbilicus.  When  the  peritoneal  cavity  had  been  opened,  a  round,  red  tumor,  covered 
with  peritoneum,  presented  itself  in  the  median  line.  It  was  3  inches  broad,  3  inches  high, 
and  was  surrounded  by  closely  adherent  intestines  and  omentum,  hard  to  the  touch,  having 
no  fluctuating  or  soft  parts.  The  Fallopian  tubes  and  the  ovaries  could  be  neither  felt 
nor  seen,  and  a  gynecologist  present  stated,  as  his  opinion,  that  the  tumor  was  an  enlarged 
uterus,  and  that  there  was  no  abscess.  The  needle  of  a  hypodermic  syringe  was  intro- 
duced in  several  places,  but  blood,  and  no  pus,  was  withdrawn  into  the  syringe.  Having 
thus  failed  to  find  the  abscess,  I  endeavored,  by  moving  the  needle  in  various  directions, 
to  find  a  cavity,  empty,  of  course,  but  in  which  I  could  move  the  needle  around.  Finally 
I  thought  I  had  discovered  such  a  cavity,  and  so  cut  in  on  the  needle.  The  knife  passed 
through  a  thick  layer  of  firm,  elastic  connective  tissue,  and  finally  penetrated  a  cavity, 
from  which  a  few  drops  of  grayish  pus  came  out.  AMien  this  opening  had  been  dilated 
sufficiently  to  admit  the  finger,  I  could  feel  a  cavity  filled  with  a  cauliflower-like  mass  of 
friable  tissue,  in  the  midst  of  which  was  a  canal;  through  this  canal  the  finger  passed 
down  into  the  rectum,  meeting  the  finger  of  one  of  the  gentlemen  present,  which  had  been 
introduced  through  the  anus.  I  then  enlarged  the  opening,  and  saw  a  large  cavity  filled 
with  irregular  masses  of  friable,  grayish-red  tissue,  bleeding  only  a  little  on  pressure,  and 
resembling  the  irregular  surface  of  a  sarcomatous  tumor.  I  really  considered  the  case  to 
be  one  of  malignant  tumor,  and  that  its  entire  removal  was  impossible.  At  the  same  time 
I  decided  to  scrape  out  as  much  of  this  mass  as  I  conveniently  could,  and  so  removed,  with 
the  sharp  spoon,  about  two  ounces  of  the  grayish,  somewhat  friable  substance.  The 
cavity  then  presented  rather  grayish  walls,  from  which  there  was  only  slight  hemorrhage, 
and  at  the  bottom  of  which  was  seen  an  opening,  sufficient  for  the  passage  of  two  fingers, 
leading  to  the  rectum. 
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The  walls  of  the  cavity  were  disinfected  with  10  per  cent,  solution  of  chlorid  of  zinc; 
the  walls  of  the  sac  united  with  the  lower  end  of  the  abdominal  wound  by  means  of  a  double 
row  of  sutures,  and  the  remainder  of  the  abdominal  wound  closed.  A  heavy  drainage- 
tube  was  inserted  into  the  cavity,  and  the  cavity  around  the  tube  packed  with  iodoform 
gauze.  A  heavy  antiseptic  dressing  was  now  applied,  and  the  patient  brought  to  bed, 
the  operation  having  lasted  two  hours  and  a  half. 

At  this  time,  as  I  considered  the  case  one  of  malignant  tumor  and  consequently  hope- 
less, my  only  aim  was  to  have  the  patient  recover  from  the  effects  of  the  operation,  as  I 
did  not  believe  that  any  further  treatment  would  be  called  for. 

July  11th:  The  patient  has  passed  a  rather  comfortable  night.  Pulse,  114;  tempera- 
ture, 98°  F.  The  dressings,  when  removed,  are  found  soiled  with  liquid  feces  all  over  the 
abdominal  wound,  which  was  cleaned,  powdered  with  iodoform,  and  redressed.  Over  the 
OS  sacrum  is  a  decubitus  eschar  the  size  of  a  dollar. 

Concerning  the  rest  of  the  after-treatment,  it  is  sufficient  to  say  that  the  dressings 
each  day  were  found  soiled  with  liquid  feces.  The  abdominal  wound  healed  without 
suppuration  and  without  any  disturbance  whatever  from  the  side  of  the  peritoneal  cavity. 
A  microscopic  examination  of  the  cauliflower-like  tissue  removed  demonstrated,  contrary 
to  my  expectations,  that  this  tissue  was  not  a  sarcoma,  but  conglomerate  masses  of  miliary 
tubercles.  The  disease  thus  being  proved  a  local  tuberculosis,  and  consequently  not 
necessarily  fatal,  made  it  important  to  attempt  to  destroy  all  the  tuberculous  tissue,  so 
that  the  cavity  might  finally  close  up.  To  effect  this  the  following  plan  of  local  treatment 
was  carried  out:  Once  every  day,  or  every  two  days,  the  mass  of  grayish  tissue  was  cau- 
terized by  Dr.  Bidwell  with  caustic  potash.  After  this  had  been  done  for  about  two  weeks 
the  cavity  was  cleared  of  its  contents  and  commenced  to  retract,  and  bimanual  examina- 
tion showed  that  not  more  of  the  hard  mass  remained  than  what  would  correspond  to  a 
slightly  enlarged  uterus. 

On  the  tenth  day  the  sutures  of  the  abdominal  wound  were  removed.  In  the  third 
week  the  patient  was  able  to  sit  up  in  bed,  and  a  week  later  could  sit  up  in  a  chair,  the  bed- 
sore over  the  sacrum  being  the  only  obstacle  in  the  way  of  her  recovery  from  the  opera- 
tion. The  drainage-tube  in  the  cavity  was  now  removed.  From  the  fistulous  opening  a 
small  amount  of  fecal  matter  would  still  come,  especially  when  the  bowels  were  loose. 
In  the  sixth  week  she  was  able  to  walk  about,  had  a  good  appetite,  and  daily  became 
stronger,  but  the  bed-sore  did  not  entirely  heal  up  until  about  three  months  after  the 
operation. 

The  patient's  condition  remained  about  the  same  from  this  time  on.  She  suffered 
from  diarrhea  and  pain  in  the  intestines  all  the  time.  About  twelve  months  after  the 
operation  the  pain  and  diarrhea  became  more  severe,  the  patient's  emaciation  increased, 
and  four  months  later  she  died.     No  autopsy  was  made. 

It  is  impossible  for  me  to  state  whether  this  tuberculous  abscess 
cavity  was  a  tuberculosis  developed  in  the  Fallopian  tube,  or  in  a  peri- 
uterine abscess  outside  of  the  tube.  That  the  tissue  removed  from  the 
abscess  was  a  conglomeration  of  miliary  tubercles  was  easily  enough 
demonstrated  by  the  microscope;  but  in  most  of  these  cases,  so  far  as 
my  experience  goes,  the  tubes  and  ovaries  are  matted  together  with  the 
uterus  and  adjacent  intestines  into  one  mass,  in  which  it  is  impossible 
to  distinguish  the  different  organs — in  many  cases  even  to  determine 
which  is  the  uterus  and  which  the  cavity  before  the  latter  has  been  cut 
into.  But  tuberculosis  of  the  tubes  is  much  more  common  than  tu- 
berculosis of  an  extra-tubal  pelvic  abscess  wall,  as  we  know  that  the 
mucous  membrane  of  the  uterus  and  tubes  is  quite  commonly  the 
starting-point  of  infiltrating  tuberculosis. 
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In  cases  of  this  kind  we  cannot,  of  course,  expect  the  operation  to 
be  a  radical  cure,  as  it  is  almost  impossible  to  remove  all  the  tuberculous 
tissue.  Even  if  this  could  be  accomplished,  we  know  that  of  the  patients 
with  local  tuberculosis,  even  if  successfully  operated  upon,  a  large  per- 
centage— in  local  tuberculosis  of  the  joints  25  per  cent, — will  succumb 
sooner  or  later  to  either  acute  or  chronic  general  tuberculosis  of  the 
internal  organs.  That  this  patient  died  sixteen  months  after  the  opera- 
tion from  intestinal  tuberculosis  there  can  be  very  little  doubt,  although 
no  autopsy  was  made,  as  she  suffered  all  the  time  from  chronic  diarrhea 
with  pain  in  the  intestines  and  increasing  emaciation,  with  no  symptoms 
of  serious  disease  either  of  the  kidneys  or  of  the  organs  of  the  thoracic 
cavity. 

This  was  an  unusual  form  of  infiltrated  tuberculosis, — one  that  I 
had  never  before  seen, — as  there  was  no  cheesy  matter  in  the  abscess 
cavity,  but  it  was  filled  with  a  voluminous  proliferating  mass  of  grayish- 
red  living  tissue,  resembling  rather  a  cauliflower  form  of  carcinoma  or 
sarcoma  than  tuberculosis. 

The  rapid  formation  of  a  large  bed-sore  proved  that  the  patient 
was  already  in  an  extremely  exhausted  condition  from  the  chronic 
septic  fever.  A  rather  remarkable  feature  in  the  course  of  the  after- 
treatment  was  that  the  abdominal  wound  healed  by  first  intention, 
notwithstanding  that  from  the  very  day  of  the  operation  it  was  con- 
tinually covered  with  fecal  matter.  I  believe  that  the  treatment  of 
the  wound  with  iodoform  protected  it  against  the  feces. 

The  necessity  of  early  operation  before  a  chronic  abscess  of  this  kind 
has  had  time  to  cause  amyloid  degeneration  of  the  internal  organs, 
and  so  to  frustrate  any  surgical  effort  at  a  cure,  is  well  illustrated  by 
the  following  case: 

Case  II. — Chronic  peri-uterine  abscess  in  left  broad  ligament,  communicating  vnth 
rectum,  of  more  than  a  years  standing.  Intermittent  discharge  through  rectum.  Chronic 
septicemia,  albuminuria,  commencing  anasarca.  Laparotomy,  unth  union  of  sac  to  abdominal 
wound.  Reopening  of  abdominal  wound  and  evacuation  of  four  ounces  of  bloody  ser>xm. 
Death,  nine  days  after  operation,  from  uremia.  Autopsy.  Amyloid  degeneration  of  spleen 
and  kidneys. 

Margaret  Robinson,  thirty-eight  years  of  age,  domestic,  entered  Cook  County  Hos- 
pital September  12,  1884.  Family  history  good.  Parents  died  in  old  age.  Patient  was 
married  in  1872.  Since  that  time  has  been  troubled  with  uterine  disease,  but  was  other- 
wise healthy.  Her  menstrual  periods  commenced  at  fifteen  and  have  been  always  regular, 
recurring  every  three  weeks,  but  the  flow  has  been  always  copious  and  painful.  She  has 
never  had  any  children  or  miscarriages.  Her  present  disease  began  in  June,  1883,  with 
pain  in  the  suprapubic  region  and  fever,  so  that  she  was  obliged  to  remain  in  bed  for  several 
weeks,  after  which  a  sudden  discharge  of  pus  through  the  rectum  partially  relieved  the 
pain.  She  was  told  by  her  doctor  that  she  had  a  pelvic  abscess  which  had  broken  into  the 
rectum.  She  soon  was  able  to  be  up  and  around,  but  was  unable  to  do  any  work  because 
of  the  pain  and  discharge  of  pus  through  the  rectum,  sometimes  continual,  sometimes  in- 
termittent, which  would  result  from  any  such  attempt. 

During  the  last  year  she  has  grown  weaker,  and  a  month  ago  her  feet  began  to  swell 
at  the  ankles.  Since  this  time  the  pain  over  the  symphysis  and  os  sacrum  has  been  almost 
constant;   the  passages  from  the  bowels  have  caused  pain  high  up  in  the  rectum;  she  has 
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had  fever  almost  every  day,  and  occasional  chills  and  headache.  Her  appetite  is  poor,  and 
she  has  grown  weaker  every  day.  Pulse,  120;  temperature,  102.6°  F.  Ordered  quinin; 
rectum  to  be  washed  out  daily  with  lukewarm  water. 

September  ISth,  a.m.:  Pulse,  102;  temperature,  101.2°  F.  p.m.:  Pulse,  138;  tem- 
perature, 103.5°  F.  On  examination  we  find  patient  pale,  not  extremely  emaciated; 
slight  edema  round  the  ankles;  heart  and  lungs  normal.  Vaginal  examination  shows  the 
uterus  pressed  forward  and  to  the  right — immovable.  In  left  lateral  ligament  is  a  hard 
swelling  close  to  the  side  of  the  uterus,  and  somewhat  tender  on  pressure.  In  the  supra- 
pubic region  is  a  hard  swelling  3  inches  broad,  extending  to  midway  between  the  symphysis 
and  umbilicus.  Digital  exploration  through  the  rectum  shows  the  tumor  high  up  and  to 
the  left  of  the  uterus.  As  high  up  as  the  finger  can  reach — that  is,  3  or  4  inches  above 
the  anus — can  be  felt  a  hard,  nodulated  place  in  the  rectum,  which  is  probably  the  per- 
forating opening  surrounded  by  granulations.  Urine  acid,  amber  colored,  containing 
some  albumin  and  casts. 

Diagnosis. — Abscess  in  left  broad  ligament,  communicating  with  the  rectum.  Com- 
mencing septicemia,  albuminuria,  and  anasarca. 

It  was  decided  to  open  the  abscess  by  laparotomy. 

September  16th,  10.30  a.  m.:  Assisted  by  Drs.  Guerin,  Jacobson,  Murphy,  Verity,  and 
Randall,  of  the  hospital  staff,  and  house  surgeons  Thiele  and  Auten,  I  proceeded  to  the 
operation.  After  the  usual  preparations  for  laparotomy  the  patient  was  anesthetized. 
The  pubes  were  shaved,  and  the  vagina  washed  out  with  2.5  per  cent,  solution  of  carbolic 
acid.  I  then  made  an  incision  in  the  median  line,  from  1  inch  above  the  symphysis  pubis 
to  2  inches  below  the  umbilicus.  When  the  abdominal  cavity  had  been  opened,  a  dark- 
red  tumor,  smooth  and  covered  with  peritoneum,  was  disclosed.  It  was  round,  about  3 
inches  high,  and  extended  from  a  little  above  the  symphysis  to  about  2  inches  below  the 
umbilicus,  the  left  side  being  united  with  the  sigmoid  flexure.  The  needle  of  a  small  ex- 
ploring syringe  was  now  introduced  into  the  tumor,  but  no  pus  could  be  withdrawn.  On 
the  withdrawal  of  the  needle,  however,  a  drop  of  pus  came  out  at  the  opening.  Antiseptic 
sponges  were  now  packed  around  the  tumor  in  the  abdominal  cavity,  and  an  incision  made 
through  the  wall  of  the  sac.  Several  ounces  of  very  fetid  pus  came  out  through  the  open- 
ing, whereupon  the  incision  was  enlarged,  the  edges  .seized  with  strong  forceps,  and  sponges 
introduced  to  clean  the  cavity.  A  probe  introduced  into  the  cavity  reached  down  to  the 
posterior  lacuna  of  the  vagina.  A  counteropening  was  made  here  on  the  end  of  a  strong 
forceps,  and  a  large  drainage-tube  introduced  through  the  vagina  into  the  sac  and  brought 
out  of  the  abdominal  opening.  There  was  slight  hemorrhage  from  the  walls  of  the  sac, 
which  were  covered  with  a  soft  layer  of  nodulated  granulating  tissue.  This  was  partially 
scraped  out  and  partially  disinfected  by  a  10  per  cent,  solution  of  chlorid  of  zinc.  The 
edges  of  the  abdominal  opening  of  the  sac  were  united  to  the  lower  end  of  the  abdominal 
wound  with  a  double  row  of  sutures,  the  deeper  one  including  only  the  two  peritoneal 
layers  and  the  superficial  one  uniting  the  sac  with  the  skin.  The  upper  part  of  the  ab- 
dominal wound  was  united  in  the  usual  way  down  to  the  sac.  No  drainage-tube  was  in- 
serted into  the  abdominal  cavity,  as  no  adhesion  had  been  either  detached  or  ligated.  A 
large  antiseptic  dressing  was  applied  over  the  abdomen,  iodoform  gauze  having  been  packed 
around  the  drainage-tubes,  both  above  the  symphysis  and  in  the  vagina.  The  operation 
occupied  an  hour  and  a  half. 

The  patient  vomited  twice  during  the  afternoon.  The  pain  in  the  abdomen  was  con- 
trolled by  hypodermic  injections  of  morphin.  She  complains  of  thirst,  and  is  warm  and 
perspiring.  A  small  quantity  of  dark,  greenish  colored  urine  was  withdrawn  by  catheter. 
Pulse,  140;   temperature,  100.6°  F. 

September  17th,  1  a.  m.:  Pulse,  132;  temperature,  101.5°  F.  She  has  been  delirious 
for  two  hours,  and  throws  herself  from  side  to  side  of  the  bed.  6  a.  m.:  Pulse,  132,  v/eak; 
temperature,  103.2°  F.     8  a.m.:    Pulse,  126;    temperature,  104°  F.     She  complains  of 
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pain,  and  there  is  tenderness  in  the  right  side  of  the  abdomen,  in  the  right  lower  part  of 
which  some  resistance  can  be  felt,  which  was  not  noticeable  yesterday.  On  removal  of 
the  dressings  there  is  no  discharge  from  the  drainage-tubes.  Thinking  that  the  consider- 
able ri.se  in  temperature  was  due  to  accumulation  of  fluid  in  the  peritoneal  cavity  on  the 
right  side  of  the  sac,  I  reopened  the  wound  under  ether  narcosis.  Three  to  4  ounces  of 
bloody  serum  were  found  in  the  right  iliac  fossa,  and  antiseptic  sponges  introduced  to 
clean  the  cavity,  from  which  a  number  of  shreds  of  fibrinous  exudate  were  removed.  A 
drainage-tube  6  inches  long  was  inserted  and  the  wound  reunited.  3  p.  m.:  Pulse,  112; 
temperature,  101°  F.  She  has  slept  for  two  hours,  but  is  now  delirious  and  restless  again. 
7  p.  M. :  Was  quiet  and  talked  rationally  for  a  couple  of  hours  in  the  afternoon,  but  soon 
lapsed  again  into  delirium,  and  is  now  wild  and  excited,  so  that  it  is  necessary  to  apply  a 
strait-jacket. 

September  18th,  7  a.  m.:  Pulse,  118;  temperature,  100°  F.  She  slept  quietly  most  of 
the  night;  talks  rationally,  is  bright,  complains  of  no  pain,  and  says  she  feels  hungry. 
11  A.  M.:  Pulse,  130;  temperature,  101°  F.  About  an  hour  ago  she  became  delirious  and 
wild  again,  but  was  quieted  by  a  hypodermic  injection  of  morphin  and  atropin.  The 
wound  was  dressed,  and  very  little  discharge  from  either  drainage-tube  was  found.  All 
traces  of  iodoform  were  removed  from  the  abdomen  and  vagina,  the  sac  of  the  abscess 
washed  out  with  saturated  solution  of  boric  acid,  and  the  wound  dressed  with  borated 
cotton.  6.30  p.  M.:  Pulse,  122,  very  feeble  and  irregular;  temperature,  101°  F.  There 
is  subsultus  tendinum.  The  lower  jaw  constantly  moves,  and  the  lips  tremble.  At  times 
she  mutters  a  few  unintelligible  words.  There  has  been  no  vomiting,  and  she  takes  con- 
siderable quantities  of  milk,  champagne,  and  whisky. 

September  19ih,  9  a.  m.:  Pulse,  112;  temperature,  99  8°  F.  She  slept  a  little  during 
the  night,  and  on  awaking  was  quiet  and  perfectly  rational.  Says  she  is  hungry.  Has 
taken  hot  milk,  brandy,  and  iced  champagne,  and  retains  all  she  takes.  12  noon:  Pulse, 
114;  temperature,  100°  F.  Wound  was  dressed.  There  was  a  slight  discharge  of  fetid 
pus  from  the  abscess  cavity,  and  a  few  drops  of  purulent  fluid  from  the  abdominal  cavity. 
The  drainage-tube  into  the  latter  was  shortened  i]/^  inches.  7  p.  M.:  Pulse,  126;  tem- 
perature, 100°  F.  Patient  has  been  qiiiet  all  day  and  rational.  The  quantity  of  urine, 
which  has  been  drawn  by  catheter  three  times  a  day,  is  only  3  to  4  ounces,  amber  colored, 
and  contains  nearly  50  per  cent,  of  albumin  and  a  number  of  granulated  casts. 

September  20th,  7  a.  m.:  Pulse,  112;  temperature,  100°  F.  She  slept  fairly  well,  and 
takes  soup  and  milk  in  considerable  quantities. 

September  21st,  7  a.  m.:  She  was  somewhat  delirious  during  the  night,  but  got  quiet 
toward  morning.  3  p.m.:  Pulse,  96;  temperature  in  rectum,  99°  F.  Very  little  dis- 
charge in  the  dressings.  She  is  rational  and  complains  of  no  pain.  The  abdomen  is  soft 
and  natural.     No  tenderness  anj'where. 

September  22d,  12.30  p.  m.:  Pulse,  104;  temperature  in  rectum,  99.5°  F.  She  was 
slightly  delirious  last  night,  but  slept  most  of  the  time;  takes  considerable  nourishment. 
The  abdominal  drainage-tube  was  shortened  2  inches. 

September  23d,  X.  SI.:  Pulse,  110;  temperature  in  rectum,  100°  F.  6  p.m.:  Pulse, 
150,  weak  and  small;  temperature  in  rectum,  101.4°  F.  She  has  been  slightly  delirious 
all  the  afternoon.  Does  not  answer  questions  rationally.  Her  hands  are  cold,  and  she 
looks  collapsed.  8  p.m.:  Pulse,  156;  temperature  in  rectum,  101°  F.  She  is  troubled 
with  singultus;   is  rational  now,  and  says  she  is  very  weak  and  feels  sick. 

September  2Jtth,  2  a.  m.  :  Pulse,  130;  temperature  in  axilla,  99.3°  F.  Late  last  evening 
she  became  warmer,  and  slept  several  hours  during  the  night.  Had  some  diarrhea,  and 
most  of  the  liquid  feces  came  out  through  the  vagina  and  the  drainage-tube.  6  A.  M.: 
Pulse,  136,  weak;  temperature  in  rectum,  101°  F.  She  is  restless.  Very  little  discharge 
in  the  dressings.  Takes  nourishment  as  usual,  but  somewhat  less  in  quantity.  5.30  p.  m.  : 
Pulse,  130,  weak;   temperature  in  rectum,  101°  F.     Patient  is  in  semi-unconscious  condi- 
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tion,  restless,  and  continually  troubled  with  singultus.  No  vomiting;  no  evidence  of 
peritonitis.  She  takes  nourishment,  but  swallows  slowly.  She  is  warm  all  over  the  body. 
There  is  some  hyperesthesia,  as  the  hypodermic  injections  cause  her  to  complain  more 
than  usual. 

September  25th,  7  a.  m.:  Pulse,  140,  almost  imperceptible  at  the  wrist;  temperature  in 
rectum,  106°  F.  She  has  been  in  the  same  semicomatose  condition  all  the  night.  Has 
singultus  all  the  time.  It  is  difficult  for  her  to  swallow,  and  the  extremities  begin  to  be 
cold.     At  11  A.  M.  the  patient  died. 

Autopsy  twenty-four  hours  after  death,  in  the  presence  of  Drs.  Auten,  Thiele,  and 
others  of  the  internes.  The  body  was  not  emaciated.  No  edema.  Rigor  mortis. 
No  pus  in  the  dressings. .   Heart  and  lungs  normal.     No  fluid  in  the  abdominal  cavity. 


F>g-.3Q- — Sagittal  section  through  pelvic  organs:  i,  Bladder;  2,  uterus;  3,  rectum;  4,  abscess,  with 
opening  into  rectum,  where  probe  is  passed  through;  s,  broken  line  showing  the  peritoneum  covering  the 
pelvic  organs;  6,  narrow  space  covered  with  peritoneum  between  posterior  wall  of  uterus  and  anterior  wall  of 
■abscess;  7,  transverse  section  of  left  Fallopian  tube  in  abscess  wall;  8,  large  uterine  vessels  in  inferior  posterior 
part  of  abscess  wall;  9,  urethra;   10,  vagina;   11,  anus. 


Peritoneum  everywhere  glistening  and  healthy.  The  peritoneal  drainage-tube  is  only 
13^  inches  long,  and  the  narrow  canal  in  which  it  lies  contains  a  few  drops  of  pus  and  is 
firmly  adherent  all  around,  and  separated  from  the  peritoneal  cavity  at  large.  Liver  of 
normal  shape  and  size,  somewhat  pale,  but  otherwise  normal.  Spleen  enlarged  to  twice 
its  normal  size,  and  shows  on  its  cut  surface  the  features  of  a  typical  sago  spleen — that  is, 
amyloid  degeneration  of  the  Malpighian  follicles.  Reaction  with  iodin  distinct.  Kidneys 
of  normal  shape  and  size,  capsule  small,  not  more  adherent  than  usual;  the  cortical  sub- 
stance somewhat  pale  in  contrast  with  the  dark-red  pyramids;  the  boundary  between  the 
cortical  substance  and  pyramids  distinct.  Solution  of  iodin  poured  over  the  cut  surface 
shows  amyloid  reaction  of  a  number  of  the  glomeruli. 

Microscopic  Examination  and  Description  of  the  Organs  of  the  Pelvis  Minor. — The 
microscopic  examination  of  the  kidneys  shows  the  following:  In  the  cortical  substance,  in 


LAPAROTOMY  IX    CHRONIC    PERI-UTERINE   ABSCESS  417 

almost  half  of  the  glomeruli,  is  found  amyloid  thickening  of  the  afiFerent  arteries  and  of 
the  capillary  arteries  of  the  glomeruli.  In  some  of  them  the  wall  of  the  glomerulus  is 
thickened.  There  is  also  found  a  number  of  urinary  tubules  filled  with  solid,  refracting, 
homogeneous  amyloid  casts,  and  in  some  places  the  transformation  of  the  epithelial  cells 
of  the  canals  into  amyloid  matter  can  be  distinctly  recognized  by  the  enlargement  and 
homogeneous  refracting  appearance  of  the  epithelial  cells.  In  the  pyramids  no  amyloid 
degeneration,  either  of  the  vessels  or  of  the  urinary  tubules,  is  found. 

The  spleen  presents  the  usual  microscopic  appearance  of  amyloid  degeneration  of  the 
Malpighian  corpuscles,  and  the  walls  of  the  arterioles  leading  into  the  latter. 

The  pelvic  organs,  removed  as  a  whole,  show  the  following:  In  the  left  broad  ligament 
is  an  abscess,  thick  walled,  4  inches  long,  3  inches  broad,  covered  with  a  smooth  layer  of 
peritoneum.  The  top  of  the  abscess  is  at  the  height  of  the  fundus  of  the  uterus,  and  the 
peritoneum  from  the  latter  stretches  out  continuously  over  the  abscess.  From  this  point 
the  abscess  extends  along  the  posterior  surface  of  the  uterus  downward  and  inward  along 
the  left  side  of  the  rectum.  The  wall  of  the  abscess  is  J^  inch  thick,  consisting  of  firm 
white  fibrous  tissue.  Under  the  microscope  this  is  found  to  consist  of  an  inner  layer  of 
young  connective  tissue,  densely  infiltrated  with  small  round-cells,  leukocytes,  especially 


Fig.  40. — Horizontal  section  through  pelvic  organs  at  level  of  corporis  or  fundus  uteri:  i,  Fundus  uteri; 
2,  cavum  corporis;  3,  left  Fallopian  tube;  4,  right  Fallopian  tube;  5,  ligamentum  teres;  6,  abscess  cavity; 
7,  abscess  wall;  8,  uterine  vessels  in  abscess  wall;  9,  narrow  space  covered  with  peritoneum  between  posterior 
wall  of  fundus  uteri  and  anterior  wall  of  abscess;  10,  mass  of  brownish-red  connective  tissue  surrounding  right 
Fallopian  tube — remainder  of  hematocele;   11,  rectum;   12,  bladder. 

near  the  rugged  inner  surface  of  the  abscess  cavity.  This  layer  is  about  1  mm.  in  thick- 
ness. Outside  of  this  is  a  heavy  layer  of  dense  fibrous  tissue  containing  a  small  amount 
of  medium-sized  vessels.  This  layer  is  about  4  mm.  in  thickness.  Outside  of  this,  nearest 
to  the  peritoneum,  comes  a  layer  about  1  mm.  in  thickness,  in  which  longitudinal  and 
transverse  bundles  of  organic  muscular  fibers  are  predominant  over  the  connective  tissue 
surrounding  them.     Outside  of  this  is  a  smooth  covering  of  peritoneum. 

On  the  right  side  of  the  abscess  wall,  3  inches  from  the  top  and  1  inch  from  the  bottom, 
is  an  opening  into  the  rectum  large  enough  to  permit  the  passage  of  a  goose-quill,  as  shown 
in  Fig.  39.  The  opening  in  the  rectum  is  exactly  4  inches  above  the  anus.  The  left  round 
ligament  passes  along  the  anterior  surface  of  the  abscess,  as  shown  in  Fig.  40,  which  is 
situated  between  this  and  the  Fallopian  tube.  The  left  Fallopian  tube  is  twisted  around 
and  pressed  against  the  posterior  surface  of  the  uterus,  and  runs  down  along  the  latter  in 
the  abscess  wall.  A  fine  probe  introduced  in  the  peripheral  end  of  the  Fallopian  tube 
comes  out  into  the  abscess  cavity.  Along  the  right  border  of  the  uterus  is  a  firm  longi- 
tudinal tumor  (10,  Fig.  40),  2  inches  long,  %  inch  broad,  firmly  connected  with  the  side 
of  the  body  of  the  uterus,  and  covered  with  peritoneum  continuous  from  the  latter.  A 
section  through  this  tumor  shows  uniform,  reddish-brown  tissue,  in  which  the  canal  of  the 
right  Fallopian  tube  is  embedded.  This  canal  widens  downward  toward  the  lower  end  of 
27 
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the  mass  into  an  irregular,  ragged  cavity,  ^  inch  long,  J^  inch  broad,  from  the  bottom  of 
which  the  probe  passes  down  into  the  rectum  through  the  same  opening  as  the  abscess  in 
the  left  broad  ligament.  Another  opening  passes  directly  from  the  small  cavity  into  the 
large  abscess  cavity.  In  the  bottom  of  the  large  abscess  cavity  is  a  large  incision  opening 
for  the  drainage-tube  into  the  culdesac  of  the  vagina. 

Between  the  posterior  surface  of  the  corpus  of  the  uterus  and  the  anterior  surface  of 
the  abscess  wall  there  is  a  space  or  cavity,  ^  inch  broad,  \]/i  inches  deep,  and  1  or  2  lines 
in  anteroposterior  diameter.  This  space  is  covered  all  over  with  peritoneum,  and  forms  a 
recess  or  culdesac,  extending  deep  down  between  the  uterus  and  the  abscess  (6,  Fig.  39; 
9,  Fig.  40),  closed  at  the  bottom,  and  communicating  upward  with  the  general  peritoneal 
cavity.  It  will  be  seen  from  Fig.  39  that  if  the  operator  undertakes  to  dissect  up  from  the 
posterior  lacuna  along  the  posterior  surface  of  the  neck  of  the  uterus,  such  recesses  might 
easily  be  penetrated,  and  the  peritoneal  cavity  in  this  way  opened. 

The  true  situation  of  the  abscess  is  readily  seen  in  Fig.  40.  It  lies  in  the  broad  liga- 
ment between  the  round  ligament  and  the  Fallopian  tube,  separating  these  to  such  an 
extent  that  the  Fallopian  tube  is  bent  backward  and  to  the  right,  so  that  it  runs  parallel 
with  the  posterior  surface  of  the  uterus.  It  will  be  seen,  further,  that  the  whole  superficial 
third  of  the  abscess  is  covered  with  peritoneum,  which  extends  down  from  the  abscess  into 
the  recesses  between  the  latter  and  the  uterus,  and,  further  on,  covers  the  uterus  and 
bladder  in  the  usual  way,  forming  these  recesses  before  extending  over  on  the  posterior 
surface  of  the  anterior  wall  of  the  abdomen.  It  will  be  seen  from  this  that  there  is  no 
possibility  of  reaching  the  abscess  from  above  without  penetrating  the  peritoneal  cavity. 

It  might  be  questionable  whether  it  is  justifiable  to  operate  in  a 
case  where  albuminuria  and  the  ominous  edema  of  the  legs  have  already 
developed.  It  is  still  a  matter  of  doubt  whether  amyloid  degeneration, 
while  yet  in  its  initial  stages,  may  not  be  made  to  disappear  by  removing 
the  cause.  The  edema  around  the  ankles  might,  in  cases  of  this  kind, 
be  due  to  pressure  on  the  iliac  vessels  by  the  tumor.  This  would  deprive 
it  of  a  portion  of  its  ominous  significance. 

Not  to  operate  is  to  leave  the  patient  to  her  fate,  and  I  must  confess 
that  I  am  not  sure  that  I  should  absolutely  refuse  to  operate  in  an  exactly 
similar  case  in  future.  That  this  patient  died  from  uremia  there  can 
be  scarcely  any  doubt,  as  she  had  no  peritonitis,  and  as  her  temperature 
for  the  five  or  six  days  immediately  preceding  death  and  during  the  time 
of  the  wildest  delirium,  alternating  with  the  semicomatose  condition, 
was  almost  normal.  This,  taken  together  with  the  condition  of  the 
internal  organs,  as  shown  by  the  autopsy,  precludes  any  suspicion  of 
septicemia.  I  have  every  reason  to  believe  that  if  this  patient  had 
been  operated  upon  in  time,  that  is,  about  a  year  earlier,  a  cure 
might  have  been  effected. 

That  an  early  operation  enables  us  to  effect  a  comparatively  speedy 
recovery  is  well  illustrated  by  the  following  case : 

Case  III. — Chronic  -peri-uterine  abscess  in  the  left  broad  ligament.  Perforation  into 
rectum  and  intermittent  discharge  of  three  months'  standing.  No  fever.  Laparotomy  with 
evacuation  of  20  ounces  of  fetid  pus.  Sac  united  to  abdominal  wound.  Out  of  bed  in  five 
weeks.  A  week  later  abscess  cavity  closed  down  to  narrate  fistulous  opening,  with  minimum 
amount  of  discharge.     Two  weeks  later  the  fistula  closed  permanently. 

IVIrs.  Inga  Jenson,  twenty-nine  years  of  age,  came  to  me  from  Racine,  Wis.,  November 
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^6,  1884.  Family  history  good.  Parents  both  living  and  healthy.  Her  menses  com- 
menced in  her  fifteenth  year,  and  have  always  been  regular.  She  was  married  at  nine- 
teen, and  a  year  later  her  first  child  was  born,  after  protracted  labor.  For  six  months 
succeeding  parturition  she  was  confined  to  her  bed,  first  suffering  from  fever  and  local 
peritonitis  or  severe  pelvic  cellulitis.  During  this  time,  also,  an  abscess  was  formed  in  the 
right  breast,  which  was  opened  and  suppurated  for  some  time.  After  this  she  felt  as 
strong  as  before  her  illness.  Two  years  and  a  half  after  the  birth  of  the  first  child  she  was 
delivered  of  a  second  child  at  full  term.  The  labor  was  easy.  She  nursed  the  child  eleven 
months  from  the  sound  breast,  and  was  well  for  two  years  subsequently.  She  then  began 
to  suffer  from  pain  in  the  left  inguinal  region,  of  varying  intensity.  Early  in  June,  1884, 
she  did  a  hard  day's  washing,  and  on  the  following  day  house-cleaning,  after  which  she  was 
much  prostrated,  and  said  she  felt  too  tired  to  eat  or  sleep.  For  the  next  nine  weeks  she 
was  confined  to  bed  on  account  of  severe  pain  in  the  left  inguinal  region,  accompanied  by 
some  fever,  which,  however,  subsided  after  a  week  or  two.  Last  September  she  first 
noticed  a  discharge  of  pus  from  the  rectum.  At  first  the  daily  discharge  was  about  half 
a  teacupful,  and  occurred  independently  of  the  fecal  evacuations.  The  discharge  for 
some  time  occurred  irregularly — once  or  twice  in  forty-eight  hours,  later  on,  two  or  three 
times  a  week,  and,  finally,  only  once  a  week.  In  these  two  months  she  has  had  no  fever, 
but  has  often  suffered  from  attacks  of  pain,  and  felt  weak  and  tired.  She  has  had  a  fairly 
good  appetite  throughout,  has  slept  well,  and  had  no  night-sweats. 

On  examination  I  find  her  pale,  not  emaciated;  heart  and  lungs  normal;  no  edema  of 
the  lower  extremities;  urine  normal;  pulse,  78;  temperature,  99.8°  F.  In  the  lower  part 
of  the  abdomen  is  a  tumor  commencing  above  the  symphysis  pubis,  and  extending  up  to 
1  inch  below  the  umbilicus,  situated  in  the  median  line,  4  inches  broad,  and  extending  a 
little  farther  on  the  left  than  on  the  right  side,  ^'aginal  examination  shows  the  uterus 
immovable,  somewhat  dislodged  to  the  right  and  toward  the  symphysis  pubis.  In  the 
posterior  lacuna  and  in  the  left  broad  ligament  is  felt  a  hard  swelling  in  which  no  distinct 
fluctuation  can  be  detected.  Bimanual  exploration  shows  the  uterus  to  be  united  with 
the  tumor  into  one  immovable  mass.  Digital  exploration  through  the  rectum  enables  me 
to  feel  the  tumor,  but  no  place  of  perforation. 

Diagnosis. — Peri-uterine  abscess  in  left  broad  ligament,  communicating  with  the 
rectum. 

On  December  3d,  assisted  by  Drs.  Jacobson,  Guerin,  Randall,  Murphy,  Verity,  Auten, 
and  Thiele,  I  performed  laparotomy.  An  incision  was  made  from  2  inches  below  the 
umbilicus  downward  5  inches  in  the  median  line,  through  the  abdominal  walls.  The 
omentum  that  lay  loose  on  the  anterior  surface  of  the  tumor  was  pushed  aside  and  the 
tumor  exposed,  which  was  covered  all  over  with  peritoneum  of  the  color  of  the  normal 
uterus.  To  the  left  it  was  adherent  to  the  sigmoid  flexure,  and  on  its  right  side  was  a 
cyst,  3  inches  long  and  13^  inches  in  diameter,  with  thin,  transparent  walls.  A  hypo- 
dermic needle  was  introduced  into  the  tumor  and  a  little  pus  withdrawn.  The  surround- 
ing peritoneal  cavity  was  packed  with  antiseptic  sponges,  an  aspirator  needle  introduced, 
and  about  20  ounces  of  very  fetid,  greenish-yellow  pus  withdrawn.  A  longitudinal  open- 
ing 13^  inches  long  was  now  made  through  the  wall  of  the  abscess  by  means  of  the  thermo- 
cautery. The  edges  of  the  sac  were  secured  with  forceps  and  sponges  introduced.  Slight 
hemorrhage  ensued  from  the  nodulated  granulating  surface  of  the  inside  of  the  sac,  but 
ceased  after  the  application  of  a  10  per  cent,  solution  of  chlorid  of  zinc.  The  cyst  on  the 
right  side  of  the  sac  was  emptied.  It  contained  about  2  ounces  of  clear  serous  fluid.  The 
opening  into  the  sac  was  now  united  with  the  abdominal  wound  by  one  deep  and  one  su- 
perficial row  of  silk  sutures,  and  two  large  drainage-tubes,  one  perforated,  the  other  not, 
were  inserted  to  a  depth  of  about  8  inches.  The  remainder  of  the  abdominal  wound  was 
united  with  sutures.  A  heavy  antiseptic  dressing  was  applied,  and  the  patient  brought  to 
bed.     The  operation  lasted  about  two  and  a  half  hours. 
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December  UK  6  p.  m.:  Pulse,  102;  temperature,  100.5°  F.  She  has  had  some  pain, 
which  was  controlled  by  morphin.  Has  been  rather  restless,  and  has  vomited  twice; 
looks  well;   has  taken  some  champagne. 

December  5th,  8  a.  m.:  Pulse,  96;  temperature,  100°  F.  Has  slept  for  two  hours  at  a 
time.  There  is  considerable  discharge  of  bloody  fluid  in  the  dressings.  Cavity  was 
washed  out  with  a  saturated  solution  of  boric  acid.  9  p.  m.:  Pul.se,  100;  temperature,  99.5° 
F.     She  complains  of  pain  in  the  right  iliac  region,  and  has  vomited  once. 

December  6th,  6  a.  M.:  Pulse,  100;  temperature,  99°  F.  The  pain  continued  the  first 
part  of  the  night,  but  the  patient  was  relieved  toward  morning.  12  noon:  Pulse,  108; 
temperature,  100.5°  F.  There  is  very  little  bloody  discharge  in  the  dressings;  some  tym- 
panites of  the  abdomen,  but  less  pain  and  tenderness  in  right  iliac  region.  6  p.  M.:  Pulse, 
116;  temperature,  102°  F.     She  has  had  an  ounce  of  milk  twice  in  the  last  hour. 

December  7th,  9.30  a.m.:  Pulse,  108;  temperature,  102°  F.  Does  not  complain  of 
any  pain  in  the  abdomen,  but  of  pain  in  the  back.  Urine  taken  with  a  catheter  is  slightly 
alkaline,  and  contains  triple  phosphate  crystals,  urates,  moving  vibrios,  and  pus.  3  p.  m.  : 
Pulse,  114;  temperature,  102.5°  F.  5  p.  M.:  Pulse,  120;  temperature,  103.2°  F.  On 
account  of  this  rise  in  temperature  I  resolved  to  make  ready  to  reopen  the  abdominal 
wound,  but  when  I  returned  with  the  necessary  instruments  two  hours  later  the  pulse  had 
fallen  to  100,  and  the  temperature  to  101°  F.,  and  she  had  no  pain.  I  therefore  resolved  to 
wait. 

December  8th,  8  a.  m.:  Pulse,  104;  temperature,  101°  F.  She  slept  well  the  last  part 
of  the  night,  has  no  pain,  and  feels  well  this  morning.  The  bladder  is  washed  out  three 
times  a  day  with  saturated  solution  of  boric  acid.  6  p.  m.:  Pulse,  104;  temperature, 
100.2°  F. 

December  9th,  A.  M.:  Pulse,  96;  temperature,  100.8°  F.  p.m.:  Pulse,  96;  temperature 
100°  F. 

December  10th,  a.m.:  Pulse,  98;  temperature,  99°  F.  p.m.:  Pulse,  100;  tempera- 
ture, 99°  F. 

December  11th,  a.  m. :  Pulse,  104;  temperature,  99.7°  F.  She  has  slept  well  all  night 
and  takes  considerable  nourishment.  A  small  abscess  in  the  lower  end  of  the  abdominal 
wound  has  opened  through  one  of  the  sutures. 

December  12th,  A.  M.:  Pulse,  98;  temperature,  99.5°  F.  p.m.:  Pulse,  100;  tempera- 
ture, 99.5°  F.     From  this  time  on  pulse  and  temperature  remained  normal. 

December  13th:  All  the  sutures  were  removed. 

December  loth:  The  discharge  is  becoming  less.  The  tubes  are  beginning  to  be  pressed 
out  by  the  retraction  of  the  abscess  cavity,  and  are  shortened  2  inches. 

December  16th:  Had  a  slight  spontaneous  discharge  from  the  bowels. 

December  19th:  A  considerable  movement  of  the  bowels  this  morning  caused  her  some 
pain.     The  depth  of  the  cavity  is  now  only  4  inches. 

December  26th:  The  patient  sits  up  in  bed.  When  the  dressing  was  removed,  it  was 
found  that  the  drainage-tubes  had  been  pressed  out,  and  they  were  replaced  with  difficulty. 

January  8,  1885:  The  patient  is  able  to  get  out  of  bed.  There  is  very  little  discharge. 
The  tubes  were  pressed  out  and  replaced  by  a  small  tube  which  is  passed  in  about  3  inches. 

January  Hth:  The  patient  leaves  the  hospital  and  returns  home.  On  examination 
there  is  now  found  a  small  fistulous  opening  in  the  lower  end  of  the  abdominal  wound, 
through  which  a  probe  can  be  passed  in  about  3  inches  downward,  backward,  and  to  the 
left  of  the  uterus.  The  amount  of  the  discharge  from  the  sinus  is  about  1  dram  in  two 
days.  Vaginal  exploration  shows  the  uterus  a  little  to  the  left  and  movable.  No 
exudate  or  hardness  can  be  felt  on  any  of  the  sides.  High  up  in  the  posterior  lacuna 
above  the  neck  I  can  just  reach  with  the  tip  of  my  finger  a  movable,  resistant  body,  which 
feels  like  a  string  or  band  extending  from  the  posterior  side  of  the  uterus  downward  and 
backward  toward  the  rectum. 
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She  has  had  no  diarrhea  since  the  operation,  has  a  good  appetite,  and  can  walk  about 
the  room  all  day  without  any  pain  in  the  pelvis  whatever. 
February  l.it:  The  fistulous  opening  is  closed. 

The  course  of  the  after-treatment  in  this  case  was  not  so  smooth 
as  in  the  first  case,  on  account  of  a  small  abscess  in  the  lower  end  of  the 
abdominal  wound  and  an  attack  of  cystitis.  To  which  of  the  two  the 
rise  in  temperature  on  the  fourth  day  after  the  operation  was  due  I 
am  not  able  to  state;  but  this  rise  in  temperature,  taken  together  with 
the  pain  in  the  right  side  of  the  abdomen,  made  me,  at  the  time,  regret 
that  I  had  not  inserted  a  drainage-tube  in  the  abdominal  cavity  to  the 
right  of  the  abscess,  in  the  region  of  the  cyst.  I  came  very  near  re- 
opening the  abdominal  wound,  fearing  an  accumulation  of  septic  fluid 
in  the  right  iliac  fossa.  The  speedy  retraction  of  the  large  abscess 
cavity  and  cessation  of  the  discharge  only  proved  that  Lawson  Tait* 
is  right  in  asserting  that  recovery  subsequent  to  free  opening  of  an  ab- 
scess of  this  kind  by  laparotomy  is  much  quicker  and  more  effective 
than  when  the  abscess  has  been  opened  through  the  vagina. 

In  the  following  remarks  I  desire  to  call  attention,  first,  to  the 
operation  of  laparotomy  from  a  technical  point  of  view;  second,  to  its 
position  as  compared  with  other  operations ;  and,  finally,  to  a  few  points 
in  diagnosis. 

1.  The  Operation  of  Laparotomy. — The  abdominal  incision,  3  to  5 
inches  long,  in  the  median  line,  will  always  reach  the  upper  convexity 
of  the  abscess,  and  has  nothing  worthy  of  mention,  except  that  the  ab- 
scess may  be  reached  without  penetrating  the  peritoneal  cavity  in  case 
the  peritoneum  has  been  pushed  upward  by  an  ante-uterine  abscess. 
In  cases  of  this  kind  it  is  necessary  to  be  careful  to  avoid  cutting  into  the 
bladder,  which  may  have  been  drawn  upward  by  the  abscess  wall. 
It  is  consequently  necessary,  when  the  abdominal  incision  is  made,  to 
have  an  assistant  mark  out  the  site  of  the  bladder  by  a  sound  introduced 
into  it.  If  the  abscess  is  thus  extraperitoneal,  the  operation  is  greatly 
simplified,  and  is  to  be  considered  the  same  as  the  opening  of  any  other 
abscess. 

In  the  majority  of  cases,  however,  when  the  abscess  is  lateral  or 
posterior  to  the  uterus,  it  can  be  reached  only  by  opening  the  peritoneal 
cavity, — that  is,  by  laparotomy, — for  which  preparation  has  always  to 
be  made,  since  it  is  impossible  to  make  a  clear  diagnosis  beforehand  as 
far  as  this  point  is  concerned. 

When  the  abdominal  cavity  has  been  opened,  we  usually  come  right 
down  on  the  sac  of  the  abscess.  If  covered  by  omentum  or  intestines, 
these  have  to  be  pushed  aside,  and  all  possible  adhesions  ligated  or 
detached.  The  upper  surface  of  the  sac,  together  with  the  uterus  and 
appendices,  will  generally  form  a  convex,  red,  smooth,  more  or  less 
regular  tumor,  to  the  sides  of  which,  outward  toward  the  brim  of  the 
pelvis  minor,  loops  of  intestine  or  omentum  generally  adhere;  but  as 
we  do  not  wish  to  extirpate  the  sac,  we  need  not  disturb  these  parts, 

*  Op.  cif. 
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if  only  a  surface  of  2  inches  in  diameter  is  clear — that  is,  space  to  admit 
of  a  sufficient  opening  being  made  into  the  sac,  and  of  a  sufficient  margin 
around  the  opening  for  a  double  row  of  sutures  to  unite  the  edges  with 
the  anterior  wall  of  the  abdomen. 

When  the  upper  surface  of  the  sac  is  thus  clear  or  has  been  cleared, 
the  next  step  is  to  find  some  way  into  the  sac,  with  due  regard  to  the 
prevention  of  the  escape  of  pus  into  the  abdominal  cavity.  To  this  end 
I  always  pack  two  or  three  large  disinfected  sponges  around  the  sides 
of  the  cleared  space,  at  the  same  time  preventing  any  loops  of  intestine 
from  slipping  out  through  the  abdominal  incision. 

We  cannot  expect  always  to  find  a  soft  or  fluctuating  point  on  the 
surface  of  the  tumor,  especially  when  the  abscess  communicates  with 
the  rectum  or  bladder,  or,  more  rarely,  with  some  remoter  part  of  the 
intestinal  canal.  The  sac  cannot  usually  be  distinguished,  by  touch 
or  view,  from  the  fundus  of  the  uterus.  The  round  tumor  is  uniformly 
elastic  to  the  touch,  feeling  like  a  soft  fibroid  or  a  soft,  enlarged  uterus. 
An  exploratory  puncture  has  consequently  to  be  made  with  the  needle 
of  a  hypodermic  syringe  at  the  point  and  in  the  direction  where,  from 
the  pre\'ious  examination,  we  expect  the  abscess  to  be,  or  where  the  tumor 
feels  less  resistant  than  in  other  places.  It  is  often  necessary  to  intro- 
duce the  needle  several  times,  and  in  different  places,  before  any  pus 
can  be  withdrawn.  In  cases  where  the  abscess  has  been  evacuated 
into  the  rectum  or  elsewhere,  and  the  cavity  is  consequently  empty, 
the  needle  must  be  moved  in  various  directions  until  a  place  is  found  in 
which  it  can  be  moved  freely,  indicating  the  presence  of  a  cavity. 

If  pus  is  withdrawn,  thus  proving  that  the  abscess  cavity  has  been 
reached,  it  is  advisable  to  effect  as  perfect  an  evacuation  of  the  contained 
pus  as  possible.  I  consequently  have  the  aspirator  ready,  and  introduce 
the  aspirator  needle  along  the  needle  of  the  hypodermic  syringe,  which 
is  left  in  the  cavity  as  a  guide.  If  this  precaution  is  not  taken,  it  may 
sometimes  be  most  difficult  to  find  the  abscess  cavity  a  second  time. 
The  pus,  which  is  usually  fetid,  is  now  aspirated,  and  the  aspirator 
needle  left  in  the  cavity  as  a  guide  for  the  knife  in  the  incision  into  the 
sac.  I  advise  that  this  incision  be  made  by  the  thermocautery;  the 
small,  knife-shaped  burner  of  Paquelin  answers  the  purpose  very  well. 
I  use  this  to  avoid  unnecessary  hemorrhage,  because  it  saves  time  and 
prevents  the  blood,  mixed  with  pus,  from  overflowing  the  peritoneal 
surface  of  the  sac,  in  the  wall  of  which  the  large  uterine  vessels  may  run, 
and  we  can  never  know  where.  It  is  well  to  have  a  small  sponge  ready 
to  thrust  into  the  sac  as  soon  as  the  incision  is  made,  because  some  pus 
is  likely  to  flow  out  as  soon  as  the  sac  is  opened. 

I  then  seize  the  edges  of  the  incision  with  large,  strong  artery  forceps — 
the  large  forceps  of  Billroth  answer  the  purpose  very  well.  By  means 
of  the  forceps  the  opening  into  the  sac  is  drawn  forward,  and  the  hemor- 
rhage from  the  surface,  often  nodulated  and  bleeding  easily,  checked 
by  the  introduction  successively  of  a  number  of  small  sponges  held  by 
artery  forceps.  To  aid  in  checking  the  hemorrhage,  and  at  the  same 
time  disinfect  the  inner  surface  of  the  sac,  these  sponges  may  be  saturated 
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with  a  10  to  20  per  cent,  solution  of  chlorid  of  zinc,  or,  if  necessary, 
the  inside  of  the  cavity  may  be  scraped  out  with  the  sharp  spoon  or  curet 
(Byford*). 

If  a  counteropening  from  the  sac  to  the  vagina  is  desired,  a  strong 
curved  forceps  is  pushed  down  to  the  bottom  of  the  sac  until  it  can  be  felt 
through  one  of  the  culdesacs  of  the  vagina,  through  which  an  incision 
is  then  made  by  one  of  the  assistants  on  the  end  of  the  forceps.  The 
forceps  is  then  pushed  through  this  opening,  and  opened  so  as  to  dilate 
the  latter.  A  heavy  drainage-tube  is  now  firmly  grasped  by  the  jaws 
of  the  forceps  and  drawn  up  from  the  vagina  through  the  sac  and  out  of 
the  abdominal  incision. 

The  next  step  is  then,  after  carefully  cleaning  the  peritoneal  surface 
of  the  sac,  to  unite  the  latter  to  the  part  of  the  abdominal  wound  nearest 
to  it  by  a  double  row  of  sutures.  I  use  silk  for  all  the  sutures.  The 
deeper  row,  about  34  inch  from  the  edge  of  the  opening  into  the  sac, 
and  not  penetrating  the  whole  thickness  of  the  wall  of  the  latter,  unites 
the  peritoneum  of  the  sac  with  the  peritoneum  of  the  anterior  wall  of 
the  abdomen.  These  sutures  must  be  sufficiently  near  to  each  other 
(less  than  3^  inch  apart)  hermetically  to  close  up  the  peritoneal  cavity. 
The  outer  row  of  sutures  passes  through  the  entire  thickness  of  the 
abscess  wall,  along  the  incision  into  the  sac,  and  through  the  whole 
thickness  of  the  abdominal  wound,  thus  uniting  the  edge  of  the  skin 
with  the  edge  of  the  inner  wall  of  the  abscess  cavity.  The  rest  of  the 
abdominal  wound  is  then  united  in  the  usual  way  after  the  removal  of 
the  large  sponges  and  the  necessary  toilet  of  the  abdominal  cavity. 

The  question  arises  here  whether  or  not  it  is  advisable  to  insert 
a  drainage-tube  into  the  abdominal  cavity.  This  depends,  of  course, 
as  in  all  other  laparotomies,  entirely  upon  the  amount  of  detached  ad- 
hesions. But  in  laparotomy  for  abscesses  it  is  more  desirable  not  to  have 
a  drainage-tube  in  the  abdpminal  cavity,  because  of  the  danger  of  a 
secondary  infection  from  the  fetid  abscess  cavity  through  the  abdominal 
drainage-tube,  as  it  is  practically  almost  impossible  to  effect  a  perfect 
seclusion  between  the  abdominal  tube  and  the  tube  leading  into  the 
abscess.  Such  a  necessity  may,  however,  arise,  and  then  the  best  course 
possible  under  the  circumstances  is  to  be  pursued. 

Heavy  antiseptic  dressings  should  be  applied  over  the  abdomen, 
and  also  an  intravaginal  and  an  extravaginal  dressing  sufficient  to  cover 
the  drainage-tube  in  the  vagina.  I  consider  iodoform  in  such  cases 
especially  valuable  when  communication  with  the  rectum  makes  it 
possible  that  feces  will  come  in  contact  with  the  abdominal  wound.  The 
dressing  should  be  changed  at  least  once  a  day,  and  the  sac  washed  out 
with  an  antiseptic  solution,  for  which  I  prefer  saturated  solution  of 
boric  acid,  as  there  is  then  no  fear  of  poisoning.  In  other  respects  there 
is  nothing  in  the  after-treatment  worthy  of  especial  mention.  The  drain- 
age-tubes should  be  shortened  or  removed,  as  the  retraction  of  the  sac 
and  the  diminution  in  the  amount  of  pus  discharged  demand.     The 

*  American  Gynecological  Association,  Philadelphia,  September,  1883;  Medical 
Record,  1883,  vol.  xxiv,  p.  357. 
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sutures  in  the  abdominal  wound  should  be  removed  as  usual;  also  the 
superficial  row,  uniting  the  sac  with  the  skin,  the  deep  row  of  sutures 
around  the  sac  being  left  in  permanently. 

It  is  natural  to  expect  that  some  infection  may  take  place  along  the 
stitches  at  the  lower  end  of  the  abdominal  wound,  between  the  sac  and 
the  symphysis,  and  that  consequently  an  abscess  may  form  here  in  the 
wall.  This  complication  is,  however,  not  likely  to  prove  very  serious, 
as  the  pus  has  already  a  ready-made  exit  along  the  stitches. 

In  close  connection  with  the  operation  of  laparotomy  for  peri-uterine 
abscess  the  question  naturally  arises :  Would  it  not  be  safer,  in  such  cases, 
as  it  unquestionably  is  in  the  opening  of  abscesses  of  the  liver,  to  operate 
in  templis,  that  is,  to  effect  union  of  the  surface  of  the  sac  with  the 
anterior  abdominal  wall  before  the  abscess  is  opened  (Volkmann)? 
The  safety  of  performing  the  whole  operation  at  one  sitting  will  depend, 
to  a  certain  extent,  upon  the  skill  of  the  operator;  but  Lawson  Tait's 
record  of  30  operations,  each  at  one  sitting,  without  a  single  accident, 
may  be  considered  almost  a  definite  answer  to  the  question.  There  is, 
moreover,  a  very  tangible  difference  between  an  abscess  in  this  locality 
and  an  abscess  in  the  liver,  in  the  following  respects: 

The  liver  participates  in  the  respiratory  movements :  the  peri-uterine 
abscess  does  not.  The  wall  of  an  abscess  of  the  liver  is  friable,  and 
furnishes  a  very  insecure  substratum  for  the  application  of  sutures, 
while  the  walls  of  a  peri-uterine  abscess  are  thick  and  solid. 

Regarding  effective  drainage  of  a  peri-uterine  abscess,  the  question 
comes  in  of  the  advisability  of  making  a  counteropening  through  the 
vagina.  Lawson  Tait's  experience,  as  well  as  my  own,  seems  to  indi- 
cate that  the  counteropening  through  the  vagina  is  not  necessary,  and 
I  think  I  shall  not  resort  to  it  in  future  operations,  at  least  not  at  the 
time  of  operation.  If,  in  the  course  of  the  after-treatment,  rise  in  tem- 
perature and  the  accumulation  of  pus  in  the  lower  part  of  the  sac  should 
demand  it,  a  counteropening  in  the  vagina  can  be  made. 

2.  Laparotomy  as  Compared  with  Other  Operations. — When  a  peri- 
uterine abscess  points  somewhere  in  the  vagina  around  the  lower  part 
of  the  uterus,  no  surgeon  would,  of  course,  think  of  doing  anything  but 
opening  the  abscess,  inserting  a  drainage-tube,  and,  by  washing  out, 
endeavoring  to  effect  the  closure  of  the  cavity.  But  in  some  cases  the 
opening  into  the  vagina  is  just  as  ineffective  as  a  spontaneous  opening 
into  the  rectum.  In  obstinate  cases  of  this  kind  laparotomy  will  have 
to  be  performed  at  a  later  period. 

There  is,  however,  no  doubt  that  secondary  invasion  of  septic  poison, 
when  the  abscess  is  opened  from  the  vagina,  is  much  more  diflScult  to 
prevent  than  invasion  into  the  abscess  from  the  abdominal  opening. 
It  is  only  in  this  way  that  we  can  account  for  the  difference  in  the  course 
of  the  after-treatment  of  peri-uterine  abscesses  opened  through  the 
vagina  and  through  the  abdominal  cavity — a  difference  that  Lawson 
Tait  rightly  calls  attention  to  as  being  decidedly  in  favor  of  the  ab- 
dominal operation.  Here  the  abscess  closes  more  quickly,  and  the  course 
of  the  after-treatment  is  much  less  febrile  than  in  the  vaginal  operation. 
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Sometimes  a  peri-uterine  abscess  will  point  into  the  rectum,  suffi- 
ciently low  down  to  permit  of  an  opening  here.  It  does  not  seem  prob- 
able that  the  access  from  the  rectum  will  be  very  promising,  as  effective 
drainage  is  next  to  impossible,  but  the  cases  of  cure  by  spontaneous 
opening  into  the  rectum  evidently  make  an  operation  here  permissible, 
and  perhaps  advisable,  but  only  as  a  trial.  If  the  abscess  does  not 
retract  within  a  reasonable  time,  other  measures  must  be  resorted  to. 

It  is  needless  to  state  that  if  a  parametritic  abscess  points  anywhere 
along  the  iliac  fossa,  it  should  be  opened  and  drained  from  this  point; 
but  this  does  not  belong  to  my  subject  of  today,  as  I  desire  to  call 
attention  only  to  strictly  circumuterine  abscesses,  which  can  be  reached 
only  from  the  vagina  or  from  the  suprapubic  region. 

When  a  circumuterine  abscess  does  not  point  downward,  and,  in 
fact,  does  not  point  anywhere,  it  is  then  the  surgeon's  task  to  find  the 
safest  way  into  the  abscess  through  a  smaller  or  larger  amount  of  sur- 
rounding tissues.     We  shall  first  consider  the  vaginal  operation: 

When  so  eminent  an  authority  as  Schroder,  of  Berlin,  advocates 
this  method  of  reaching  a  high  peri-uterine  abscess,  there  must  be  cases 
in  which  this  operation  is  advisable.  From  a  general  point  of  view  an 
extraperitoneal  outlet  of  the  abscess  through  the  vagina  would  seem  to  be 
safer  than  laparotomy,  upon  the  same  grounds  as  a  vaginal  hysterectomy 
is  safer  than  Freund's  abdominal  hysterectomy,  and  Schroder's  success- 
ful operations,  already  mentioned,  vouches  for  the  method. 

At  the  same  time,  I  firmly  agree  with  Lawson  Tait  that  there  are 
some  grave  objections  to  the  vaginal  operation.  In  the  first  place, 
a  high-seated  peri-uterine  abscess  is  difficult  to  reach.  It  is  difficult  to 
work  with  safety  2  or  3  inches  above  the  introitus  of  the  vagina,  in 
tissues  that  are  immovable,  and  where  the  parts  cannot  be  drawn  down 
toward  the  operator.  These  difficulties  are,  of  course,  of  less  importance 
in  the  master  hands  of  an  operator  like  Schroder,  but  increase  in  sig- 
nificance for  less  experienced  surgeons. 

But  the  operation  through  the  vagina  is  more  or  less  an  operation 
in  the  dark.  As  shown  in  Fig.  39,  we  may  be  dissecting  up  along  the 
posterior  surface  of  the  neck  of  the  uterus,  and  may  open  into  recesses 
of  the  peritoneal  cavity  between  the  abscess  and  the  uterus.  Further, 
it  might  be  easy  in  this  place  to  open  into  the  rectum. 

Another  danger,  especially  in  abscesses  between  the  two  layers  of 
the  lateral  ligament,  might  easily  arise  from  the  rupture  of  the  large 
uterine  vessels  running  in  the  wall  of  the  sac,  as  shown  in  the  illustrations. 
It  would  be  exceedingly  difficult,  and  I  should  say  next  to  impossible, 
under  such  circumstances,  to  secure  and  ligate  these  vessels,  the  point 
of  ligation  being  so  high  up,  the  working  space  so  small,  and  the  tissues 
so  immovable. 

All  these  objections  and  dangers  we  do  not  encounter  in  laparotomy. 
We  can  see  distinctly,  and  recognize  with  our  eyes,  every  particle 
of  tissue  we  have  to  divide;  the  large  uterine  vessels,  if  divided,  can  easily 
be  taken  up  and  ligated.  There  is  no  risk  of  having  any  communica- 
tion between  the  abscess  and  the  peritoneal  cavity,  which  we  cannot 
either  close  up  or  drain. 
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If  the  laparotomy  lasts  longer  and  gives  more  technical  work  to  the 
surgeon,  it  seems  to  me  that  these  objections  are  fully  balanced  by  the  ad- 
vantage of  not  being  obliged  to  operate  in  the  dark,  of  not  having  to  battle 
with  enemies  that  we  cannot  see,  and  consequently  cannot  guard  against. 

But  these  are  not  the  only  advantages  of  laparotomy  as  compared 
with  the  vaginal  operation.  The  free  access  to  the  whole  interior  of  the 
abscess  cavity  has  also  to  be  taken  into  account.  By  laparotomy  the 
abscess  is  laid  open  to  about  the  same  extent  as  a  tubercular  peri- 
articular abscess.  We  can  examine  the  whole  interior  of  such  a  cavity, 
and  scrape  off,  or  remove  by  other  means,  whatever  objectionable 
material  we  may  find, — cheesy  matter,  tuberculous  tissue,  fungoid 
granulations, — since  we  can  see  clearly  every  place  where  the  instrument 
is  applied,  without  any  danger  of  going  through  the  abscess  wall  into 
any  surrounding  cavity  or  organ. 

It  is  more  than  possible  that  this  free  access  to  the  abscess  wall  has 
something  to  do  with  the  speedy  recovery  subsequent  to  laparotomy, 
as  compared  with  the  vaginal  operation.* 

But,  of  course,  there  will  always  be  connected  with  laparotomy  the 
inherited  dread  of  opening  that  ominous  peritoneal  cavity.  Modern 
surgery,  however,  is  making  steady  progress  in  diminishing  these  dangers. 
Thus  the  dread,  as  well  as  the  safety  of  the  patient,  will,  to  a  great  extent, 
rest  in,  or  depend  upon,  the  care  and  skill  of  the  operator. 

3.  Points  in  Diagnosis. — It  is,  of  course,  always  important  to  know, 
in  a  given  case,  if  a  circumuterine  exudate  contains  pus,  or  if  it  is,  as 
it  may  be  in  many  cases  for  a  long  time,  or  may  always  remain  through- 
out, a  solid  mass.  Even  a  large  abscess  will  often  seem  to  the  touch 
just  as  firm  or  tense  as  a  fibroid  or  any  other  solid  tumor. 

As  for  the  other  differential  diagnostic  symptoms,  tenderness  and 
local  heat  are,  of  course,  perfectly  valueless.  Bandl  is  hardly  correct 
when  he  statesf  that  the  diagnosis  of  suppuration  and  formation  of 
abscess  in  the  pelvis  is  generally  not  difficult,  because,  as  he  says,  we 
may  expect  pus  when  the  evening  fever  increases  and  rigors  and  night- 
sweats  appear.  There  are  certainly  cases  in  which  even  a  large  abscess 
containing  more  than  a  pint  of  pus  may  be  present  without  fever,  rigors, 
or  night-sweats.     I  have  twice  seen  such  a  case. 

The  question  now  arises  how  to  make  sure  of  the  presence  of  pus 
in  peri-uterine  exudate  that  lasts  so  long,  brings  the  patient  down,  and 
resists  treatment  so  persistently  that  we  have  reason  to  suspect  its 
presence.  The  first  step,  of  course,  to  this  end  is  exploratory  puncture 
through  the  vagina.  When  this  is  made  by  a  fine  aspirator  needle,  I  be- 
lieve it  to  be  comparatively  safe.  Of  course,  the  finer  the  needle,  the 
safer  will  the  operation  be;  but,  at  the  same  time,  it  may  be  that  the  pus  is 
so  thick  or  slimy  that  it  will  not  pass  out  into  the  syringe.  A  larger  needle 
or  trocar,  which,  of  course,  may  have  to  be  introduced  in  different  di- 
rections and  in  different  places,  is  not  entirely  harmless.  Emmet  says : 
"I  cannot  regard  the  introduction  of  the  trocar  into  the  inflamed  tissues 
of  the  pelvis  as  a  procedure  free  from  danger  under  all  circumstances." 
*  Lawson  Tail :  Op.  cif. 
t  Die  Krankheiten  der  Tuben  und  die  Extra-Uterin  Schwangerschaft. 
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If,  then,  as  is  almost  always  the  ease,  the  abscess  can  be  felt  as  a 
distinct  tumor  between  the  symphysis  and  umbilicus,  the  question  of 
an  exploratory  puncture  at  this  place  might  arise.  I  should  never 
dare  to  do  this,  because  the  needle  would  pass  through  the  abdominal 
cavity,  in  the  majority  of  cases,  and,  when  withdrawn  from  the  abscess, 
would  be  followed  by  a  drop  of  pus,  sufficient  to  set  up  immediately  a 
general  acute  peritonitis. 

In  consequence  of  this,  and  especially  when  the  tumor  presents  above 
the  symphysis  pubis,  I  should  feel  inclined,  even  after  unsuccessful 
vaginal  exploration  with  capillary  needles,  to  advise  exploratory  lapa- 
rotomy. I  would  prefer  to  do  this  even  if  I  had  to  encounter  a  solid 
tumor  and  close  the  abdomen  again,  rather  than  to  expose  the  patient's 
life  by  too  much  exploratory  puncture.  I  believe  that  exploratory 
laparotomy  in  such  cases  is  less  dangerous.  I  do  not  wish,  however,  to 
be  understood  as  being  an  advocate  of  indiscriminate  laparotomy  for 
peri-uterine  exudates,  or  for  the  mere  satisfaction  of  a  diagnosis;  but 
I  want  this  measure  limited,  of  course,  to  obstinate  chronic  cases,  where 
the  very  pertinacity  of  the  exudate,  even  if  no  fever  is  present,  indicates 
pus  somewhere  in  the  center  of  it,  and  makes  the  patient  a  confirmed 
invalid. 

In  cases  like  my  three  here  published,  where  the  abscess  communi- 
cates with  the  rectum,  there  is,  of  course,  no  difficulty  in  diagnosis  and 
no  need  of  preliminary  explorations.  But  every  experienced  gyne- 
cologist knows,  postmortem  reports  in  the  literature  show,  and  abscesses 
mistaken  for  fibroids  prove,  that  a  number  of  peri-uterine  abscesses 
having  no  communication  with  any  cavity  outside  of  the  abscess  wall 
exist  for  a  long  time,  with  or  without  fever.  It  is  for  such  cases,  in  my 
opinion,  that  exploratory  laparotomy  is  indicated. 

I  had  the  opportunity,  a  few  years  ago,  to  make  a  postmortem  ex- 
amination in  a  case  of  a  large  circumuterine  abscess  (a  patient  of  Dr. 
S.  H.  Stevenson,  of  this  city)  in  which  the  patient  had  been  an  invalid 
for  two  years,  and  had  traveled  for  her  health  two  years  in  Europe  and 
America.  She  finally  died  rather  suddenly  and  unexpectedly,  without 
having  been  confined  to  bed  more  than  a  day  or  two.  A  few  hours 
previous  to  her  collapse  a  copious,  purulent,  bloody  discharge  from  the 
rectum  indicated  a  rupture  into  this  organ.  The  postmortem  examina- 
tion, although  all  important  organs  were  examined,  failed  to  reveal  to 
me  satisfactorily  what  the  immediate  cause  of  death  was. 

I  further  believe  that  it  is  dangerous  to  wait  too  long,  in  cases  where 
we  have  every  reason  to  suspect  an  abscess,  before  we  operate,  because 
the  amyloid  nephritis  may,  as  shown  in  my  second  case,  make  us  seriously 
regret  the  too  late  surgical  interference. 

In  conclusion,  I  wish  to  pay  a  final  compliment  to  Lawson  Tait, 
the  first  advocate  of  free  laparotomy  in  cases  of  this  kind.  It  was  the 
report  of  his  first  cases  that  gave  me  the  courage  to  operate  in  my  first 
case.  The  more  attention  I  have  had  the  opportunity  to  pay  to  this 
subject,  the  more  I  believe  he  is  right;  and  I  believe  also  that  he  has 
accomplished  a  most  important  step  forward  in  the  successful  treatment 
of  the  ominous  cases  of  chronic  peri-uterine  abscess. 


TWO   CASES   OF   EXTRA-UTERINE    PREGNANCY 
(FROM  EXAMINATION  OF  THE  SPECIMENS)* 


The  exact  anatomic  diagnosis  or  minute  classification  of  an  extra- 
uterine pregnancy  is  easy  enough  in  the  early  stages  of  the  disease,  but 
it  becomes  more  and  more  difficult  in  the  latter  half  and  toward  the 
termination  of  the  pregnancy. 

In  the  earliest  months  of  the  pregnancy  it  is  only  by  accident  that 
a  pathologic  specimen  is  found.  Here  the  exact  diagnosis  is  easy  enough. 
From  the  third  to  the  sixth  month  specimens  are  secured  by  operation 
or  after  death,  as  the  result  of  hemorrhage  from  rupture,  and  here  the 
diagnosis  is  still  comparatively  easy. 

In  the  latter  half  of  pregnancy,  from  the  sixth  to  the  tenth  month, 
the  diagnosis,  viz.,  exact  location  of  the  fecundated  ovum,  becomes  often 
exceedingly  difficult — next  to  impossible — on  account  of  secondary 
changes  and  often  partial  destruction  of  Fallopian  tubes  and  ovaries, 
and  still  more  difficult  if  a  fatal  peritonitis  has  contributed  to  mask 
the  normal  anatomic  features  of  the  organs  in  question. 

The  two  specimens  sent  to  me  for  examination  belong  to  the  class 
of  late  and  consequently  difficult  cases,  and  in  one  of  them  the  speci- 
men was  very  much  decomposed.  Nevertheless,  I  think  that  a  close 
examination  of  the  specimens  permits  of  a  comparatively  exact  classi- 
fication of  the  two  cases — at  least,  of  one  of  them. 

Before  describing  and  demonstrating  the  specimens,  permit  me  to 
recall  to  your  memories  the  different  forms  of  extra-uterine  pregnancy: 

Extra-uterine  Pregnancy. — The  ovum  is  arrested  somewhere  in  its 
normal  passage  from  the  Graafian  follicle  down  to  the  cavum  uteri,  or 
drops  out  of  the  passage,  without  or  after  rupture  of  the  latter,  into 
adjoining  cavities  or  spaces. 

1.  Ovarian  Pregnancy. — The  ovum  remains  in  the  ovary.  In  epi- 
ovarian  pregnancy  the  ovum  develops  on  the  ovary,  having  left  the 
Graafian  follicle. 

2.  Abdominal  or  Peritoneal  Pregnancy. — The  ovum  falls  down  into 
the  peritoneal  cavity  and  does  not  enter  the  Fallopian  tube  at  all. 

3.  Tubal  Pregnancy. — (1)  Tubo-abdominal  or  tubo-ovarian  preg- 
nancy. (2)  Tubal  pregnancy.  (3)  Tubo-uterine,  interstitial,  or  mural 
pregnancy. 

4.  Extraperitoneal  pregnancy  in  the  broad  ligament  after  rupture  of 
the  Fallopian  tube. 

*  Read  before  the  Chicago  Gynecological  Society,  February  i^O,  1885.  Chic.  Med. 
Jour,  and  Examiner,  1885,  vol.  xxx,  p.  211. 
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5.  Pregnancy  in  one  side  of  a  uterus  bicomis. 

6.  Secondary  Abdominal  or  Peritoneal  Pregnancy. — Ovary,  tube,  or 
even  uterus  (bicomis  or  normal)  is  ruptured,  and  the  fetus  slips  into  the 
peritoneal  cavity,  but  remains  in  connection  with  the  primary  sac. 

I  shall  first  describe  and  demonstrate  Professor  Byford's  Case  No.  2 : 


Fig.  41. — Case  2.  Anterior  view  of  sac  and  pelvic  organs,  left  Fallopian  tube  laid  open  except  in  its  uterine 
portion:  i,  Uterus;  2,  vagina;  3,  bladder;  4,  inside  of  fetal  sac;  5,  s,  s,  s,  Fallopian  tube  dilating  and  opening 
into  the  fetal  sac. 

Professor  Byford's  Case  2. — The  uterus  is  large,  43^  inches  long,  3  inches  broad 
at  the  fundus;  the  cavity  is  also  considerably  enlarged.  In  the  left  side  of  uterus  and 
vagina  I  find  an  incision  opening,  33^  inches  long,  closed  with  silk  sutures,  leading  from 


Fig.  42. — Case  2.  Sac  and  pelvic  organs  seen  from  the  left,  to  show  situation  of  sac;  r.  The  sac;  2,  dilated 
end  of  Fallopian  tube  opening  into  or  continuous  with  the  .wall  of  the  sac,  which  partially  covers  the  following 
organs:  3,  bladder;  4,  4,  uterus;  s,  rectum. 


the  uterus  and  vagina  into  the  sac,  or,  as  some  members  of  the  Society  called  it,  the  adven- 
titious uterus.  The  sac  can  be  seen  only  in  fragments.  Its  wall  is  1  to  2  lines  thick,  the 
outside  partly  covered  with  peritoneum,  and  partly  adherent  to  the  surrounding  organs. 
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viz.,  bladder,  uterus,  omentum.  The  rectum  I  do  not  find.  The  right  ovary  and  Fallo- 
pian tube  are  missing. 

The  left  Fallopian  tube  shows  the  following  conditions:  the  uterine  portion  is  of 
normal  size,  passable  only  for  a  thin  probe,  Y2  mm.  in  diameter;  at  the  distance  of  Yi 
inch  from  the  fundus  it  is  wider,  Yi,  inch  in  diameter,  and  so  it  continues  for  4  inches; 
then  it  suddenly  dilates  to  1  inch  in  diameter,  continues  so  for  1  inch,  and  thereafter  opens 
into  the  fetal  sac,  the  wall  of  the  latter  going  continuously  over  into  the  wall  of  the  tube. 

The  left  ovary  cannot  be  found.  Large  shreds  of  the  membranes  of  the  ovum,  viz., 
amnion  and  chorion,  adhere  to  the  sac  here  and  there.  The  inside  of  the  sac  is  dark, 
brown  spotted,  the  color  of  decomposed  blood.  This  condition  is  most  pronounced  in  the 
part  of  the  sac  that  covers  the  posterior  wall  of  the  bladder  and  the  anterior  and  posterior 
walls  of  the  uterus.  On  the  uterus  the  sac  is  thinner  and  more  adherent  (no  subserous 
connective  tissue)  than  on  the  bladder,  where  the  wall  of  the  sac  is  about  2  mm.  in  thick- 
ness, firm  and  movable  against  the  bladder. 


Fig.  43.—  Case  i.  Anterior  view  of  uterus,  its  appendices,  and  the  extra-uterine  sac:  i,  Uterus  laid  open; 
fine  silver  wires  passed  through  the  uterine  portion  of  both  Fallopian  tubes;  2,  right  Fallopian  tube;  3,  right 
round  ligament;  4,  right  ovary;  s,  5,  left  round  ligament,  enlarged  but  in  normal  position,  viz.,  commencing 
at  upper  corner  of  uterus;  6,  6,  6,  ridge  on  the  upper  free  border  of  the  pocket  (10)  containing  the  left  Fallopian 
tube,  through  which  silver  wires  (dotted  lines)  are  passed.  It  is  seen  that  the  Fallopian  tube  passes  through  only 
the  first  two-thirds  of  the  ridge,  and  then  branches  off,  backward  and  downward  (dotted  line),  to  penetrate 
into  the  wall  of  the  sac;  7,  terminal  end  of  the  ridge — probably  the  left  ligamentum  ovarii;  8,  8,  8,  8,  8,  the  sac; 
9,  place  of  the  placenta;   10,  pocket  on  upper  posterior  wall  of  sac. 


From  the  condition  in  which  we  find  the  left  Fallopian  tube  I  think  it  safe  to  conclude 
that  the  ovum  has  developed  in  its  outer  half,  near  the  abdominal  end  of  the  tube.  The 
funnel-shaped  dilatation  of  the  tube  in  this  place,  and  the  thickening  of  its  wall,  which 
continues  uninterruptedly  as  the  wall  of  the  fetal  sac,  prove  the  connection  between  the 
two  cavities,  and  this  case  of  extra-uterine  pregnancy  would  thus  be  of  the  iubo-abdominal 
variety.  I  believe  that  the  ovum  has  commenced  its  development  in  the  tube,  and  then, 
with  or  without  rupture  of  the  latter,  has  formed  its  sac  on  the  surface  of  the  pelvic  and 
surrounding  the  abdominal  organs.  In  this  respect  it  might  be  classified  as  a  secondary 
abdominal  or  peritoneal  pregnancy  originating  in  the  abdominal  end  of  the  left  tube. 

Professor  Byford's  Case  No.  1. — This  case  has  a  greater  interest,  partly  because 
the  specimen  is  in  a  good  state  of  preservation  and  partly  because  some  of  its  features 
seemingly  point  to  one,  others  to  another,  of  the  varieties  of  abdominal  pregnancy. 

In  this  case,  as  will  be  remembered,  laparotomy  was  performed,  and  part  of  the  cyst, 
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the  placenta,   and  the  upper  two-thirds  of  the  uterus  removed.     I  shall  not  undertake, 
here,  to  describe  the  child,  as  it  is  irrelevant  to  the  matter  in  question. 

We  find  the  uterine  appendages  of  the  right  side,  viz.,  broad  ligament,  round  liga- 
ment, Fallopian  tube,  and  ovary,  normal  (Fig.  43). 


Fig.  44. — Case  i.  Inside  of  the  extra-uterine  sac  seen  from  below:  i,  Uterus — transverse  section  of  the 
neck,  where  the  uterus  was  amputated,  shows  the  open  cavity  of  the  neck;  2,  2,  the  right  Fallopian  tube;  3, 
right  round  ligament;  4,  right  ovary;  5,  5,  5,  5,  the  wall  of  the  sac;  6,  6,  6,  inside  of  the  sac,  with,  7,  place  of 
the  placenta  right  behind  the  neck  of  the  uterus;  8,  8,  8,  8,  8,  8,  8,  accessory  placenta  places;  9,  9,  9,  large  vessels 
on  and  in  the  inside  of  the  sac;  10,  10,  place  where  the  outer  layer  of  the  wall  of  the  sac  is  separated  from  the 
inner  layer  because  the  wall  has  been  cut  obliquely  here  at  the  operation;  11,  probe  in  the  left  Fallopian  tube; 
12,  oval  opening  on  the  inside  of  the  outer  layer  of  the  sac,  viz.,  termination  of  the  Fallopian  tube  or  cross-cut 
of  the  Fallopian  tube  just  before  it  (probably)  opened  into  the  cavity  of  the  extra-uterine  sac. 

The  uterus,  amputated  about  the  middle  of  the  neck,  is  of  normal  size,  viz.,  the  cavity, 
IJ^  inches  between  the  two  uterine  orifices  of  the  Fallopian  tubes.  Farther  down,  1  inch; 
still  lower  down,  }/2  inch,  and  in  the  neck,  34  inch,  broad.  The  average  thickness  of  the 
uterine  wall  is  J^  to  ^  inch.     To  the  left  and  behind  the  uterus,  and  in  uninterrupted 


Fig.  45.— Case  i.  Sagittel  section  through  the  uterus  and  the  sac,  showing  the  pocket  on  the  posterior 
wall  of  the  sac:  i,  Uterus;  2,  cavum  uteri;  3,  space  (dissected)  between  posterior  wall  of  the  uterus  and  anterior 
wall  of  the  sac;  4,  place  of  the  placenta  on  inside  of  sac  behind  the  uterus;  5,  wall  of  the  sac;  6,  posterior  wall 
of  the  pocket,  that  is,  the  tubular  or  Fallopian  fold  of  the  left  broad  ligament;  7,  left  Fallopiao  tube,  cross-cut 
showing  its  lumen;  8,  pocket  between  s  and  6. 

connection  with  its  surface,  is  the  sac  or  adventitious  uterus.  Fig.  43  shows  the  uterus 
and  sac  seen  from  the  anterior  side.  From  the  anterior  surface  of  the  sac,  }4  inch  from 
the  left  corner  of  fundus,  is  the  left  round  ligament;  it  is  enlarged,  }4  inch  in  diameter. 
On  the  upper  surface  of  the  sac,  behind  and  to  the  left  of  the  fundus  uteri,  is  a  pocket 
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covered  with  peritoneum,  23^  inches  broad,  3  to  3|^  inches  deep  (Fig.  45)  (Case  1,  Fig. 
43,  10). 

The  upper  free  border  of  the  pocket,  or  broad  ligament,  forms  a  somewhat  thickened 
ridge,  which  runs  in  an  arch,  first  to  the  left  backward,  then  to  the  right,  then  divides  into 
two  branches — a  lower  one  that  runs  downward  and  to  the  right,  an  upper  one  that  runs 
forward  to  the  left,  pointing  toward  the  left  corner  of  the  uterus.  The  ridge  contains  the 
left  Fallopian  tube  (Figs.  43  and  45).  The  tube  is  7  inches  long — the  same  as  the  right 
tube.  It  runs  to  the  left  backward  in  an  arch,  and  then  bends  to  the  right  downward  and 
backward;  here  it  leaves  the  broad  ligament,  and  the  canal  enters  the  wall  of  the  sac. 
How  it  terminates — if  on  the  inside  of  the  posterior  wall  of  the  sac  (Case  1,  Fig.  44)  or 
not — cannot  be  made  out  for  certain,  because  the  sac  is  cut  off  here,  but  as  there  are  no 
fimbrisE,  it  does  not  open  outside  of  the  sac,  and  has  undoubtedly  opened  into  the  fetal 
cavity. 

The  uterine  portion  of  tube  is  of  normal  size,  permitting  the  passage  of  only  a  very  fine 
probe.  The  median  portion  of  the  tube  is  normal,  perhaps  slightly  dilated,  3  to  5  lines 
wide. 

The  termination  of  the  tube  in  the  wall  of  the  sac  (Fig.  44,  12)  is  an  oval  opening,  ^4 
inch  in  diameter,  the  borders  of  which  are  perfectly  smooth,  no  fimbriae  being  visible  any- 
where. 

Of  the  left  ovary  no  trace  can  be  found.  The  sac  is  clad  on  the  outside  with  the  peri- 
toneum and  is  smooth. 

The  wall  of  the  sac  is  from  1  to  8  mm.  thick,  white,  and  firm.  The  thickest  part  of 
the  sac  is  right  behind  the  fundus  uteri,  M  to  J^  inch  in  thickness,  and  there  the  tissue,  viz., 
fibers  of  the  uterine  tissue  of  the  upper  surface  of  the  fundus,  is  continuous  with  the  wall 
of  the  sac;  however,  on  the  posterior  surface  of  neck  and  fundus  the  tissue  of  uterus  is  not 
continuous  with  the  sac,  but  the  latter  is  separated  from  the  uterus  by  a  short  layer  of 
connective  tissue  that  permits  of  dissection  and  leaves  the  posterior  surface  of  uterus  and 
wall  of  sac  with  smooth  surfaces.  This  is  the  place  where  the  placenta  was  situated 
(Figs.  44,  7,  and  45,  4).  The  inner  surface  of  the  sac  has  an  uneven,  ragged,  or  velvety 
appearance,  most  ragged  over  the  site  of  the  placenta,  close  to  and  behind  the  neck  of  the 
uterus.  Outside  of  this  region  there  are  numerous  islands  of  uneven,  ragged,  appearance, 
with  more  smooth  spots  between  them.  Several  large  vessels,  J^  inch  in  diameter 
(Fig.  45,  9),  are  found,  partly  free,  partly  adherent  to  the  inside  of  the  sac. 

A  microscopic  examination  of  the  wall  of  the  sac  shows  the  following: 

(a)  In  the  site  of  the  placenta: 

1.  An  inner  layer  of  free  cotyledons  or  fimbri;e. 

2.  A  layer  of  maternal  tissue,  with  cross-cuts  of  the  cotyledons,  embedded  in  cavities 
(whether  lymph-spaces  or  blood-vessels  I  am  unable  to  decide,  but  they  look  to  me  like 
venous  blood-vessels)  tightly  surrounding  them. 

3.  A  heavy  layer  of  connective-tissue  bundles,  interspersed  with  some  organic  muscle- 
bundles. 

4.  Peritoneum. 

(6)  A  thick  spot  in  the  wall,  near  the  peripheral  opening  of  the  Fallopian  tube  into 
the  sac,  which  I  examined  to  find  ovarian  tissue,  presents  exactly  the  same  appearance 
as  (a). 

(c)  A  thin  place  in  the  sac,  some  distance  from  placenta  and  tube,  gives — 

1.  An  inner  layer  of  areolar  connective  tissue  without  cotyledons. 

2.  A  median  heavy  layer  of  connective-tissue  bundles  and  bundles  of  organic  muscle- 
fibers. 

3.  Peritoneum. 

(d)  A  third  place  in  the  sac  presents  the  same  layers  as  (a). 
Nowhere  in  the  wall  of  the  sac  is  any  trace  of  ovarian  tissue  to  be  found. 


i 
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In  considering  the  anatomic  diagnosis  of  this  case  I  shall  have  to 
take  into  consideration  mural,  ovarian,  tubo-ovarian,  and  tubo-ab- 
dominal  pregnancy. 

Can  it  be  a  mural  or  an  interstitial  pregnancy?  The  continuity  of 
the  sac,  in  the  site  of  the  placenta,  with  the  upper  surface  of  the 
fundus  belongs  to  the  signs  of  mural  pregnancy. 

The  uterine  portion  of  the  Fallopian  tube  is  of  normal  length  and 
width,  consequently  the  ovum  cannot  have  lodged  and  developed  here. 
However,  a  persisting  "Gartner's  duct"  might,  perhaps, — it  is  doubt- 
ful,— form  a  lateral  branch  of  the  tube  and  run  in  the  wall  of  the  uterus. 
Baudelocque  ("the  nephew")  claims  that  a  mural  pregnancy  can  take 
place  when  the  fecundated  ovum  lodges  in  this  blind  branch.  Klein- 
wachter,  in  his  article,  "Tubal  Pregnancy,"  in  Eulenburg's  Encyclo- 
pedia, remarks  that  this  statement  of  Baudelocque's  has  yet  to  be  proved. 

Aside  from  Gartner's  duct,  there  is  another  anatomic  anomaly  that 
might  give  rise  to  a  mural  pregnancy  outside  of  the  uterine  portion  of  the 
Fallopian  tube.  Through  the  kindness  of  Professor  Jaggard,  of  Chicago, 
my  attention  was  called  to  this  variety.  The  ovum  may  develop  in  a 
branch  of  a  bifurcated  Fallopian  tube.  Hennig  *  has  an  illustration 
showing  a  canal  branching  off  from  the  Fallopian  tube  in  the  lateral 
wall  of  the  uterus;  the  branch  turns  dowTiward  and  inward  in  the  uterine 
wall,  and  opens  into  the  cavity  of  the  uterus  at  the  internal  os.  If  the 
ovum  is  arrested  in  this  branch,  a  mural  pregnancy  results.  The  sac 
will  push  the  broad  ligament  and  the  appendices  outward  and  upward, 
and  we  will  expect,  as  in  the  ordinary  mural  pregnancy,  to  find  Fallopian 
tube  and  ovary  on  the  outside  of  the  sac,  and,  further,  we  must  expect 
that  the  round  ligament  should  be  dislodged  outward  some  distance  from 
the  border  of  the  uterus.  Consequently,  in  our  case,  we  cannot  admit 
a  bifurcated  Fallopian  tube  as  the  seat  of  the  pregnancy. 

But  supposing  a  mural  pregnancy  had  taken  place  here,  and  con- 
sequently the  uterine  portion  of  the  Fallopian  tube  could  be  found  open 
outside  of  the  sac:  then  we  demand  in  this  case  certain  conditions  that 
cannot  very  well  be  dispensed  with,  and  they  are  the  following: 

The  abdominal  end  of  the  Fallopian  tube,  together  with  the  ovary, 
must  be  found  somewhere  on  the  outer  wall  of  the  sac,  and  opening  into 
the  peritoneal  cavity. 

Supposing  that  the  ovary,  for  some  reason  or  other,  was  not  found, 
and  the  abdominal  end  of  the  Fallopian  tube  was  obliterated  and  buried 
in  the  wall  of  the  sac,  we  might  yet  have  had  a  mural  pregnancy. 

In  this  case,  however,  the  Fallopian  tube  opens  into  the  wall  of  the 
sac.  If  it  has  opened  into  the  fetal  cavity,  it  cannot  be  seen  on  this 
specimen.     (However,  it  looks  as  if  it  had  probably  done  so.) 

The  round  ligament  in  mural  pregnancy  is  expected  to  be  pushed 
outward  some  distance  from  the  side  of  the  uterus.  This  might  be 
different  if  the  ovum  could  develop  in  the  posterior  wall  of  the  uterus, 
but  this  possibility  has  never  been  proved.     Gartner's  duct  does  not 

*  Lusk,  The  Science  and  Art  of  Midwifery. 


434  COLLECTED   WORKS   OF  CHRISTL\N   FENGER,    M.D. 

run  in  the  posterior  wall,  but  from  the  parovarium  first  in  the  broad 
ligament  (in  the  same  fold  as  the  Fallopian  tube),  then  in  the  muscular 
substance  of  the  lateral  border  of  the  uterus,  and  down  on  the  side  of  the 
vagina,  where  it  terminates  blindly. 

The  sac  can  be  dissected  off  from  the  posterior  wall  of  the  neck  and 
fundus  uteri,  which  looks  as  if  the  sac  developed  on  the  posterior  surface 
and  not  in  the  posterior  wall  of  the  uterus. 

Thus,  although  the  positive  proof  against  mural  pregnancy,  viz., 
the  opening  of  the  Fallopian  tube  into  the  cavity  of  the  sac,  is  wanting, 
— the  fault  of  the  specimen, — then,  as  all  signs  of  mural  pregnancy  are 
absent  except  the  apparent  continuity  of  sac-wall  and  uterus,  I  shall 
declare  against  mural  pregnancy. 

The  microscopic  examination  of  Dr.  Byford's  Case  No.  1  (our  second 
case)  does  not  give  any  points  as  to  the  solution  of  the  question  of  mural 
or  tubo-ovarian  pregnancy;  the  sac  here  consists  just  exactly  of  the  same 
elements  as  I  have  found  in  a  case  of  abscess  of  the  broad  ligament,  in 
a  wall  as  thick  as  the  sac  in  its  thickest  parts.  The  presence  of  organic 
muscle-fiber  in  the  sac,  and  the  continuity  or  connection  between  the 
muscle-fiber  of  sac  and  uterine  wall,  is  of  only  secondary  diagnostic 
significance,  for  the  following  reason:  the  organic  muscle-fiber  or  cell 
belongs  to  the  proletaires,  so  to  say,  among  the  tissues;  it  is  of  the  con- 
nective-tissue class,  and  can  be  formed  and  found  everywhere  where 
connective  tissue  is  formed  and  found.  In  fibromyomata  or  myo- 
fibromata  it  is  often  impossible  to  determine  what  is  a  muscle-cell  and 
what  is  a  spindle-shaped  connective-tissue  cell.  Consequently,  contin- 
uity between  muscle-fiber  in  sac  and  muscle-fiber  of  the  uterus  does  not 
mean  that  the  former  originated  in  the  latter. 

The  next  question  then  is  this:  Is  it  an  ovarian,  tubo-ovarian,  or 
tubo-abdominal  pregnancy? 

In  an  ovarian  pregnancy  we  must  have — (1)  That  the  Fallopian  tube 
does  not  participate  in  the  formation  of  the  sac  (Kleinwachter) ;  (2) 
ovarian  tissue  is  found  in  the  wall  of  the  sac;  (3)  that  there  is  a  connec- 
tion between  the  sac  and  the  uterus  through  the  ligamentum  ovarii. 

Of  a  tubo-ovarian  pregnancy,  we  would  require — (1)  That  the 
peritoneal  end  of  the  Fallopian  tube  participates  in  the  formation  of, 
that  is,  opens  into,  the  sac;  (2)  the  ovary  may  be  intact,  but  it  may  also 
have  been  used  up  in  the  formation  of  the  sac,  and  have  disappeared 
either  entirely  or  only  remnants  may  be  found  in  the  wall  of  the  sac. 

(It  is  easy  to  see  how  difficult  it  may  be  to  find  microscopic  remnants 
of  ovarian  tissue  in  the  wall  of  a  sac  100  times  or  more  the  size  of  a 
normal  ovary.) 

As  near  as  we,  in  my  opinion,  are  able  to  come  to  an  exact  diagnosis 
in  this  case,  I  should  pronounce  it  a  tubo-ovarian  pregnancy. 

The  exact  location  of  the  spot  where  the  fecundated  ovum  has  com- 
menced development  it  is,  of  course,  impossible  to  prove  to  satisfaction. 
Still  there  is  one  interesting  feature  in  this  case  which,  in  my  opinion, 
throws  some  light  on  this  point.  This  is  the  pocket — the  blind  pocket — 
on  the  upper  wall  of  the  sac  behind  the  uterus  (Fig.  43,  10,  and  45,  8). 
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As  before  stated,  the  upper  side  of  the  posterior  wall  of  the  pocket,  viz., 
the  ligamentum  latum,  or  the  Fallopian  fold  of  this  ligament,  forms  a 
circular  figure,  commencing  at  the  left  border  of  the  fundus  and  terminat- 
ing at  about  the  same  point;  from  the  connection  between  the  middle 
and  outer  third  a  branch  goes  off  downward  and  to  the  right.  The 
Fallopian  tube  is  contained  in  the  first  two-thirds  of  the  ridge  and  in  the 
branch.  The  final  third  of  the  ridge,  that  does  not  contain  the  tube, 
but  runs  back  toward  the  left  corner  of  the  uterus,  would,  in  my  opinion, 
correspond  with  the  ligamentum  ovarii  (Fig.  43, 7) .  The  formation  of  the 
pocket,  clad  with  the  peritoneum,  and  having  as  upper  border  the  above- 
described  ridge,  can,  in  my  opinion,  be  explained  if  the  ovum  has  been 
arrested  and  commenced  development  in  the  ligamentum  "  inf undibulo- 
ovarianum"  (Henle),  between  the  fimbriae  that  line  the  sulcus  leading 
from  the  distal  end  of  the  ovary  to  the  ostium  abdominale  of  the  tube. 
If  the  ovum  is  developed  here,  it  can,  with  the  vessels  of  the  chorion — 
first,  reach  the  abdominal  ostium  of  the  tube,  and  thus  permit  the  tube 
to  open  into  the  sac;  second,  it  can  reach  down  on  the  lower  or  posterior 
surface  of  the  ovary,  and  thus,  during  its  growth,  lift  up  the  ovary  at  the 
same  time  as  it  destroys  it,  but  in  lifting  it  up  preserve  and  enlarge  the 
peritoneal  fold  or  pocket  that  normally  exists  between  the  posterior 
surface  of  the  peritoneal  fold  containing  the  Fallopian  tube,  and  the 
anterior  surface  of  the  peritoneal  fold  containing  the  ovary  and  the 
ligamentum  ovarii. 

In  case  the  fecundated  ovum  from  the  ruptured  Graafian  follicle 
had  dropped  down  below  the  ovary  and  had  been  arrested  or  taken  hold 
on  the  peritoneal  surface  of  Douglas'  fossa  or  on  the  posterior  surface  of 
ovary,  if  a  development  in  such  a  way  and  place  is  possible,  the  pocket 
could  be  formed,  of  course,  but  we  could  not  expect  to  have  the  Fal- 
lopian tube  open  into  the  wall  of  the  extra-uterine  sac.  If  the  pocket 
in  question  is  formed  in  cases  where  the  ovum  has  been  arrested  in  the 
peripheral  end  of  the  tube  I  do  not  know,  as  my  access  to  original 
literature  on  this  subject  has  been  extremely  limited,  and  the  common 
text-  and  hand-books,  of  course,  do  not  contain  anything  like  a  detailed 
description  of  any  of  the  cases  in  question. 

In  the  proceedings  of  the  meeting  of  the  Gynecological  Society  of 
December  19,  1884,  Professor  W.  H.  Byford  is  recorded  to  have  said* 
as  follows:  In  the  first  case  (our  Case  No.  2,  where  operation  was  per- 
formed) he  thought  that  the  fecundated  ovum  had  passed  through  the 
tube,  but  found  some  diverticulum  in  the  uterine  cavity,  had  passed 
into  the  uterine  wall  and  developed  in  this  region,  pushing  the  wall  before 
it.  The  muscular  element  of  the  sac  was  directly  continuous  with  the 
uterine  muscle.  Further  (pp.  64,  65) :  "  It  is  not  necessary  for  the  pro- 
duction of  mural  pregnancy  that  the  tubes  be  involved." 

■    A  diverticulum  in  the  uterine  wall  that  would  permit  the  ovum  to 

develop  down  between  the  muscle  in  the  wall  is,  as  far  as  I  know,  not 

known  or  proved,  but  such  a  condition  might  be  accepted  in  a  proved 

mural  pregnancy  in  which  the  Fallopian  tubes  were  not  involved. 

*  Chicago  Medical  Journal  and  Examiner,  1885,  vol.  xxx,  p.  64. 
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A  Gartner's  duct,  as  place  of  development  for  the  ovum,  is  not  proved 
either;  but,  accepted  as  a  possibility,  let  us  see  what  would  be  the  conse- 
quence: The  ovum  would  be  arrested  either  in  the  extra-  or  the  intra- 
uterine portion  of  the  duct.  (I  do  not  know  of  any  communication 
opening  between  Gartner's  duct  and  the  Fallopian  tube — does  it  exist?) 
If  developed  in  the  extra-uterine  portion  of  the  duct  that  runs  in  the  Fal- 
lopian fold  of  the  broad  ligament,  the  formation  of  the  pocket  in  this 
case  (No.  1)  would  be  impossible.  The  ovary  might  disappear  and  the 
tube  might  run  in  the  wall,  but  ought  to  open  into  the  abdominal  cavity. 

If  developed  in  the  intra-uterine  portion  of  Gartner's  duct,  we  would 
expect  to  have  the  Fallopian  tube  and  the  ovary  intact  on  the  outside 
of  the  sac,  just  the  same  as  in  mural  pregnancy  from  the  uterine  portion 
of  the  Fallopian  tube.  How  great  value  in  diagnosis  of  mural  pregnancy 
the  fact  has  that  the  muscle  of  the  uterus  is  continuous  with  the  muscle 
of  the  sac  I  do  not  know;  but  in  this  case  apparently  only  the  layers  of 
the  surface  of  the  uterus  are  continuous  with  those  of  the  sac,  and  in 
mural  pregnancy  I  would  rather  expect  to  have  the  deeper  layers  par- 
ticipate also. 

In  conclusion  I  shall  proffer  my  thanks  to  the  Society  for  the  honor- 
able task  intrusted  to  me,  and  ask  its  pardon  in  that  the  material  in 
question  and  the  literature  at  my  disposal  have  not  enabled  me  to  give 
a  more  satisfactory  report  of  the  matter. 


ANTISEPSIS  IN  ABDOMINAL  OPERATIONS;    SYN- 
OPSIS OF  A  SERIES  OF  BACTERIOLOGIC 
STUDIES* 


WITH    BAYARD   HOLMES,   M.D. 


Synopsis  of  a  Series  of  Bacteriologic  Studies. — These  investigations 
were  undertaken  to  determine  how  far  the  necessary  aseptic  conditions 
had  been  secured  and  maintained  in  the  abdominal  sections  performed 
by  Dr.  Christian  Fenger.  One  case  of  another  operator  is  brought  in, 
to  compare  less  thorough  antiseptic  precautions. 

In  order  to  estimate  the  results  of  these  researches,  you  must  know 
what  preparations  were  made  for  the  operation  on  the  part  of  each  con- 
cerned. 

The  Preparation  of  the  Operating-room. — In  the  Emergency  Hospital 
and  in  the  County  Hospital  the  walls  and  the  floor  and  all  the  furniture 
were  thoroughly  washed  with  a  1  :  1000  sublimate  solution  on  the  day 
before  the  operation.  The  cracks  about  the  windows  and  doors  were 
stuffed  with  cotton,  and  the  room  closed  to  every  one  except  the  nurse 
that  made  the  preparations. 

To  test  the  condition  of  the  atmosphere  in  this  room  in  the  Emer- 
gency Hospital  four  plates  of  gelatin  were  exposed  for  forty-eight  hours 
on  the  operating  table  August  24  and  25,  1886.  After  six  days'  incuba- 
tion in  the  moist  chamber,  from  8  to  12  colonies  of  all  kinds  appeared  on 
each  square  inch  of  surface.  Most  of  these  were  molds,  which  grew 
very  rapidly;  some  were  micrococci  and  some  bacilli.  As  less  than  12 
colonies  developed  to  the  square  inch,  it  is  probable,  if  the  plates  were 
exposed  only  an  hour  instead  of  forty-eight  hours,  not  more  than  one 
colony  would  be  found  on  each  4  square  inches,  so  that  the  danger  of 
atmospheric  infection  from  falling  germs  would  be  very  slight  under 
similar  conditions.  The  danger  would  be,  no  doubt,  increased  by  the 
movements  of  the  assistants  and  the  increased  circulation  of  air  through 
the  difference  in  temperature  of  the  external  and  internal  atmosphere 
when  the  room  was  in  use. 

The  Preparations  of  the  Operator  and  Ass^istants. — Each  took  a  subli- 
mate bath  (1 :2000)  and  put  on  sterilized  cotton  suits.  The  hands  and 
arms  were  then  washed  five  minutes  with  warm  water  and  green  soap, 
and  scrubbed  with  a  brush,  and  then  washed  half  a  minute  in  a  1 :  1000 
sublimate  solution.  The  patient  received  substantially  the  same  treat- 
ment. 

*  Jour.  Am.  Med.  Assoc.,  1887,  vol.  ix,  pp.  444  and  470. 
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The  Preparation  of  the  Sponges,  Silk,  Instruments,  Gauze,  and  Water. — 
The  sponges  were  those  prepared  by  Schorse,  of  Milwaukee.  The  silk 
was  boiled  an  hour  in  a  5  per  cent,  carbolic  acid  solution,  and  in  some 
cases  afterward  immersed  in  a  solution  of  iodoform  and  ether  and  again 
sterilized  by  moist  heat  in  a  bottle  stoppered  with  cotton.  This  was 
done  by  placing  the  bottle  in  a  pail  containing  1  inch  of  water  and  boiling 
for  an  hour.  The  instruments  were  boiled  an  hour  in  a  5  per  cent,  car- 
bolic solution  on  the  day  before  the  operation  and  then  dried.  On  the 
morning  of  the  operation  they  were  again  boiled  for  a  few  minutes  in  a 
similar  solution,  and  placed  in  trays  of   terilized  water  for  use. 

The  water  was  sterilized  by  boiling  in  large  tin  cans,  each  holding  2 
or  3  gallons,  for  an  hour  or  more  on  three  successive  days.  The  cans 
had  tin  covers,  put  on  over  a  rim  of  cotton  to  stop  the  crack  between  it- 
self and  the  can. 

The  culture-medium  used  for  these  investigations  was  sterilized, 
alkaline,  peptonized  beef-tea  gelatin.  Most  bacteria  will  grow  in  this 
medium  at  the  temperature  of  a  living  room.  Answers  have  been 
sought  through  these  investigations  to  the  following  questions: 

1.  Are  the  sponges  sterile  when  rinsed  out  and  ready  for  use?  Pieces 
of  each  of  the  sponges  to  be  used  were  cut  off  by  the  assistant  who  had  the 
care  of  them,  and  put  into  the  gelatin  with  sterilized  forceps.  Three  or 
four  pieces  were  put  in  a  single  tube.  In  this  tube  you  see  3  such  pieces 
surrounded  and  permeated  by  the  transparent  nutrient  gelatin.  Out  of 
25  sponges  from  7  operations,  only  a  single  sponge  was  found  infected 
with  a  single  colony.  Through  attempted  cultures  from  these  prepared 
sponges  and  silk,  answers  to  the  following  questions  have  been  sought: 

2.  Are  the  sponges  sterile  when  ready  for  use  ?  After  the  sponges  had 
been  rinsed  out  in  sterilized  water  three  times,  the  assistant  cut  off  small 
pieces  from  each  of  the  sponges  to  be  used  with  scissors,  and  they  were 
put  in  a  tube  of  liquefied  gelatin  beef  broth.  This  tube  contains  3  such 
pieces  of  sponge  surrounded  by  the  clear  solid  gelatin.  Out  of  25 
sponges  from  7  operations,  only  a  single  sponge  was  found  infected  with 
a  single  colony. 

It  appears  that  the  sponges  are  sterile  at  the  beginning  of  the  opera- 
tions, and  if  sterile,  then,  of  course,  aseptic.  Five  or  six  pieces  of  silk 
were  usually  taken  from  as  many  needles,  and  1  inch  cut  off  from  each 
and  put  in  a  single  tube  of  gelatin.  More  than  30  such  pieces  were 
examined  from  9  operations,  and  not  a  single  colony  developed.  In  no 
case  was  the  silk  infected  at  the  beginning  of  the  operation. 

3.  Is  the  catgut  sterile?  {Schorse' s  carbolized  catgut.)  Several  pieces 
at  4  operations  were  examined.  In  1  case  only  did  any  colonies  develop. 
In  this  tube  you  see  2  pieces  of  catgut  at  the  bottom  of  the  clear  gelatin. 
Clinging  to  the  side  of  one  piece  you  can  discover  a  small  spheric  white 
colony,  and  a  little  distance  from  it  in  the  gelatin  another  similar  colony. 
This  catgut  was  from  a  new  bottle  of  catgut  used  in  operation  5  in  a 
private  house  .in  the  country.  It  is  difficult  to  say  how  significant  their 
presence  is.     They  might  arise  from  any  one  of  the  following  causes : 
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(1)  Imperfect  primary  sterilization  of  the  catgut. 

(2)  Infection  by  floating  germ  or  germs  from  the  hands  of  the  assist- 
ant when  unwinding  and  cutting  off  pieces. 

(3)  Infection  through  transportation  to  and  from  the  country. 

(4)  Imperfect  sterilization  of  the  nutrient  medium. 

It  is  my  own  opinion  that  it  is  from  infection  through  the  second  of 
the  above-named  causes. 

Thus,  out  of  over  30  tubes  containing  over  60  pieces  of  material 
taken  before  the  operations,  only  2  pieces  were  found  infected  with  3 
colonies.  This  would  indicate  that  the  precautions  taken  are  very 
successful  at  the  beginning  of  the  operation. 

4-  Are  sponges  sterile  after  they  have  been  used?  At  the  end  of  each 
operation  small  pieces  of  each  of  the  sponges  used  were  cut  off  and  placed 
in  gelatin  in  the  same  manner  as  at  the  beginning.  They  were  usually 
stained  with  blood,  and  sometimes  had  pieces  of  the  contents  of  the  cysts 
clinging  to  them.  Thirty  pieces  from  8  operations  were  thus  examined. 
In  the  tube  which  contains  2  pieces  of  sponge  from  the  last  operation. 
No.  8,  are  numerous  colonies  on  the  side  of  the  upper  sponge.  They  are 
spheric  and  whitish,  and  do  not  liquefy  the  gelatin.  The  following  is 
the  list  of  the  sponges  infected : 

Operation  1:  5  sponges  examined;  1  infected. 

Operation  2:  2  sponges  examined;  1  infected. 

Operation  5:  4  sponges  examined;  1  infected. 

Operation  8:  2  sponges  examined;  1  infected. 

The  sponges  were  generally  sterile  at  the  close  of  the  operation,  even 
though  most  of  them  had  come  in  contact  with  the  skin  of  the  abdomen 
and  the  contents  of  the  cysts. 

It  may  seem  strange  that  the  sponges  used  in  operation  4,  pyosalpinx, 
in  which  the  cyst  burst  into  the  abdomen  in  tearing  it  away  from  its 
adhesions,  did  not  develop  any  colonies.  Five  sponges  were  examined, 
and  all  remained  apparently  sterile.  From  the  pus  in  this  cyst  cultures 
were  made  in  solid  blood-serum  with  the  growth  of  a  small  micrococcus, 
usually  in  the  so-called  diplococcus  form,  but  this  microbe  would  not 
grow  in  gelatin  beef-tea. 

5.  Is  the  silk  sterile  at  the  close  of  the  operation  and  after  it  has  been 
used  as  sutures?  Out  of  20  pieces  of  silk,  often  cut  from  the  ends  of 
abdominal  sutures,  only  a  single  piece  was  infected  with  a  single  coccus 
form,  viz.,  one  of  the  two  pieces  taken  from  operation  1.  Over  50  pieces 
of  material,  after  being  used  in  operations,  and  only  5  pieces — 4  sponges 
and  1  piece  of  silk — were  found  infected.  It  does  seem,  therefore,  that 
the  sponges  and  silk  may  be  maintained  sterile,  so  far  as  any  germs  that 
will  grow  in  nutrient  gelatin  are  concerned,  even  to  the  end  of  a  long 
operation. 

In  marked  contrast  to  these  results  appear  those  from  an  operation 
performed  by  another  operator  who  kindly  allowed  similar  examina- 
tions. The  details  of  the  preparations  were  given  for  publication.  The 
operating-room  was  well  washed  with  soap  and  water — both  walls  and 
floor.     It  was  in  a  new  house  which  had  never  contained  a  sick  person. 
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The  sponges  were  part  new  and  part  old,  having  been  used  in  a  previous 
abdominal  section.  After  that  operation  they  had  been  soaked  a  day  in 
a  strong  solution  of  bicarbonate  of  soda,  and  washed  out  in  a  5  per  cent, 
solution  of  carbolic  acid  and  hung  away  in  a  bag.  On  the  day  before 
the  operation  all  the  sponges  were  boiled  in  a  porcelain  kettle  for  more 
than  an  hour  in  a  2.5  per  cent,  solution  of  carbolic  acid,  and  put  into  a 
jar  and  taken  to  the  operating-room.  The  silk  was  boiled  and  carried 
in  the  same  jar.  The  operator  took  a  bath  and  put  on  perfectly  clean 
clothes  on  the  morning  of  the  operation.  The  assistants  were  instructed 
to  do  the  same.  The  hands  and  arms  of  the  assistants  were  washed  in 
soap  and  water  and  then  in  a  sublimate  solution  1 :  1000. 

The  material  examined  consisted  of  4  sponges  and  2  pieces  of  silk 
before  the  operation,  after  the  sponges  were  rinsed  out,  and  the  needles 
threaded,  and  of  2  sponges  after  the  operation  and  several  inches  of  the 
thread  used.  All  the  material  was  infected  except  one  piece  of  silk 
examined  at  the  beginning  of  the  operation.  Every  sponge  had  at  least 
one  colony  of  the  hay  bacillus,  and  one  sponge  after  use  showed  more  than 
50  small  white  colonies  in  the  clear  gelatin  in  the  upper  part  of  the  tube. 

What  influence  the  asepsis  of  the  material  has  on  the  results  of  the 
operations  as  to  death  or  recovery  is  a  question  far  beyond  the  scope  of 
these  investigations.  It  would  require  a  large  statistical  material  of 
well-observed  cases  and  more  work  than  could  be  done  by  one  observer. 
But  it  may  be  safe  to  conclude  that  it  is  desirable  to  work  through  an 
abdominal  operation  with  perfect  asepsis  everywhere,  if  such  a  thing  is 
possible.  The  above  investigations  have  shown  that  such  perfect 
asepsis  can  be  attained.  Thus,  if  we  are  ignorant  of  the  extent  of  danger 
from  non-sterile  material,  we  are  hardly  justified  in  trusting  to  the  inno- 
cence or  innocuousness  of  such  an  uncertainty,  while  we  can  have  the 
asepsis  of  the  material  an  absolute  guaranty  against  the  dangers  of  in- 
fection. 

Operations  Performed  by  Dr.  Christian  Fenger 

1.  Dermoid  of  ovary.  Emergency  Hospital,  November  9,  1886.  Bursting  of  cyst 
into  the  abdomen  during  operation;  irrigation;  1  sponge  and  1  piece  of  silk  infected  after 
operation;  4  tubes  used  to  examine  12  pieces  of  material.  Recovery.  Development  of 
properitoneal  abscess,  which  was  opened  in  the  sixth  week.     Complete  recovery. 

2.  Cystosarcoma  of  left  ovary.  Emergency  Hospital,  November  30,  1886.  Solid 
movable  tumor  6  inches  in  diameter,  only  slightly  adherent  to  abdominal  organs;  metas- 
tasis in  peritoneum;  some  ascites  present.  Drainage;  6  tubes  used  to  examine  11  pieces 
of  material;  1  sponge  before  use  and  1  sponge  after  use  infected,  each  with  a  single  colony. 
Recovery. 

3.  Radical  operation  for  hernia.  Emergency  Hospital,  January  18,  1887.  Eight 
tubes  used  to  examine  silk  and  sponges  and  catgut;  all  sterile.     Recovery. 

4.  Pyosalpinx.  Emergency  Hospital,  January  19,  1887.  The  sac,  adhering  on  all 
sides,  ruptured  in  removal.  Irrigation  of  abdomen;  14  tubes  of  nutrient  gelatin  used; 
all  sterile.  Contents  of  cyst  planted  in  solid  human  blood.  Serum  developed  diplococci  of 
very  small  size,  which  do  not  grow  in  gelatin,  probably  gonococci.  Death  from  acute  sepsis 
within  forty-eight  hours. 

5.  Double  dermoid.     Private  house,  January  24,  1887.     The  tumor  of  the  left  side 
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had  ruptured  twenty  years  before,  and  produced  an  almost  fatal  peritonitis  (?).  This 
tumor  was  now  large  and  adherent  all  around.  The  tumor  on  the  right  side  was  small  and 
free;  9  tubes  used  with  25  pieces  of  material;  1  piece  of  catgut  infected  with  2  colonies; 
1  sponge  infected  with  a  single  colony.     Death  from  shock  within  twelve  hours. 

6.  Cyst  of  ovary.  Emergency  Hospital,  February  3,  1887.  Seven  tubes  used  to 
examine  10  pieces  of  material;  all  sterile.     Recovery. 

7.  Cyst  of  ovary.  Emergency  Hospital,  March  22,  1887.  Two  tubes  used  to  exam- 
ine silk  and  sponges  after  operation  only;   all  sterile.     Recovery. 

8.  Malignant  cyst  of  broad  ligament.  County  Hospital,  March,  1887.  Four  tubes 
used;  all  sterile.  Death  from  uremia  on  the  fifth  day.  Autopsy.  Atrophic  and  dilated 
kidneys. 

9.  Proliferating  cystoma  of  ovary.  Emergency  Hospital,  March  24,  1887.  Large 
and  adherent;  burst  during  removal.  Irrigation  of  abdomen  to  remove  cyst  contents. 
Drainage;  5  tubes  used,  12  pieces  of  material;  only  1  sponge  infected  with  numerous 
colonies.  Death  after  thirty-six  hours.  Autopsy  after  six  hours.  Thrombosis  of  right 
ventricle.  Bloody  serum  found  in  the  peritoneal  cavity  in  small  quantity  was  added  to 
nutrient  gelatin.     It  remained  sterile  after  two  weeks'  incubation. 

Contrasted  Case  Performed  by  Another  Surgeon  in  Which  Less 
Successful  Antiseptic  Precautions  were  Used 

Cystosarcoma  of  ovary.  Private  house,  February  22,  1887.  Very  large,  and  ad- 
herent to  omentum  and  abdominal  wall.  Drainage  by  means  of  2  rubber  drainage-tubes; 
9  tubes  used  for  silk,  and  sponges  all  infected  except  one,  containing  silk,  before  the  opera- 
tion. The  sponges,  after  use,  contained  many — 50  to  100 — colonies.  Each  of  the  8 
infected  tubes  had  at  least  one  colony  of  the  hay  bacillus.  Death  on  the  third  day.  No 
autopsy.  At  each  daily  dressing  there  was  evidence  of  some  oozing  from  the  drainage- 
tubes. 


A  NEW  COLPOPLASTIC  OPERATION  FOR  ATRESIA 
OR  DEFECT  OF  THE  VAGINA* 


When  an  atresia  of  the  vagina,  whether  congenital  or  caused  by 
inflammation  or  injury,  is  somewhat  extensive,  the  common  experience 
has  been  that,  although  dilatation,  even  up  to  full  size,  is  usually  com- 
paratively easy,  it  is  difficult  to  keep  the  newly  formed  canal  from 
retracting;  the  constant  use  of  the  glass  plug  for  this  purpose  is  such  an 
inconvenience  that  the  patient  will  most  often  get  tired  of  its  use  and 
leave  it  out,  whereby  the  atresia  will  recur. 

Where  the  atresia  is  limited,  forming,  as  it  does,  in  some  cases  a  thin 
perpendicular  septum  only,  it  requires  but  crucial  incisions  and  a  little 
subsequent  dilatation.  In  such  cases  there  is  no  difficulty,  because  there 
is  mucous  membrane  enough  to  entirely  cov  er  the  canal. 

But  in  extensive  atresias,  where  mucous  membrane  is  wanting,  it 
is,  so  to  speak,  contrary  to  the  laws  of  physiology  that  a  canal  formed  by 
violence  in  uncovered  connective  tissue  should  not  retract.  When  such 
a  canal  is  not  covered  with  skin  or  mucous  membrane  and  not  constantly 
kept  open,  either  by  mechanical  appliances  from  without  or  a  constant 
evacuation  of  secretion  from  within,  there  is  nothing  to  prevent  the  canal 
from  ceasing  to  exist  as  such.  This  is  the  law  for  fistulous  canals  all 
over  the  body,  and  must  hold  good  for  a  newly  formed  canal  in  the  place 
of  the  vagina  as  well. 

There  are,  however,  many  cases  on  record  in  which  even  extensive 
atresias  of  the  vagina  after  gravidity  have  shown,  at  the  time  of  delivery, 
a  remarkable  softening  of  the  walls  and  dilatation,  so  as  not  to  cause 
the  expected  impediment  to  the  delivery  of  the  child.  It  is  not  unlikely 
that  the  succulent  and  softened  condition  of  the  external  genitals  found 
toward  the  end  of  pregnancy  is  able  not  only  to  counteract  the  effects 
of  the  retraction,  but  even  to  permit  of  a  certain  permanency  of  cure. 
Breisky  remarks,  in  this  respect,  as  follows  if 

"The  artificial  dilatation  of  more  extensive  stenosis  in  non-pregnant 
women  by  means  of  sponge  tents,  dilators,  and  other  mechanical  means 
is  usually  partial  and  insufficient,  and  the  success  of  only  short  duration. 
Amussat's  operation  of  rapid  dilatation  with  blunt  instruments,  as  the 
handle  of  the  scalpel  and  the  fingers,  is  not  any  more  efficient. 

The  first  to  propose  to  obviate  these  difficulties  was  Heppner,  of 
St.  Petersburg,  who,  in  1872,J  made  the  following  proposal,  when  operat- 

*  Trans.  Amer.  Surg.  Assoc,  1887,  vol.  v,  p.  275. 
t  Billroth  and  LUcke:  Chirurgie,  Die  Krankheiten  der  Vagina,  p.  57. 
X  Petersburger  med.  Zeitschr.,  1872,  p.  552. 
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ing  for  congenital  absence  of  the  vagina:  he  made  an  H -shaped  incision 
at  the  place  of  entrance,  and  having  loosened  an  anterior  and  a  posterior 
flap  and  made  a  vaginal  canal  in  the  usual  manner,  by  dilatation  with 
blunt  instruments  he  turned  the  two  flaps  into  the  newly  formed  canal, 
and  secured  them  in  position  with  sutures.  Heppner's  plan  of  operating 
has  never  had  many  followers,  because  the  flap  thus  made  must  neces- 
sarily be  too  short  for  the  more  extensive  defects  of  the  vaginal  canal. 

Crede,  in  1883,*  tried  to  remedy  this  difficulty  by  taking  a  sufii- 
ciently  long  and  broad  flap  of  skin  from  the  labium  majus  (Fig.  46). 
In  his  introductory  remarks  he  says:   "It  is  remarkable  how  often  it  is 


Fig.  46.— I,  Clitoris;  2,  urethra;  3,  defective  vagina;  4,  4.  labia  minora;  s.  S.  labia  majora;  6,  inci- 
sion for  flap,  consisting  of  left  labium  majus  and  its  surrounding  skin  on  the  outside,  and  of  the  skin  of  the 
perineum. 

reported  that  the  result  of  the  usual  operation  for  atresia  was  nil,  or 
in  ufficient."  In  a  case  of  acquired  stenosis  of  the  vagina  caused  by 
chronic  ulcerative  vaginitis  the  usual  method  of  blunt  dilatation  had  been 
tried  in  vain  by  renowned  gynecologists.  Crede,  therefore,  decided 
on  a  plastic  operation,  as  follows:  he  loosened  the  left  labium  majus 
from  above  downward,  leaving  the  base  of  the  flap  behmd  the  vagina 
and  in  the  left  half  of  the  perineum.  The  flap  was  12  cm.  long  and  6  cm. 
broad,  and  when  planted  on  the  dilated  vagma  and  united  by  sutures 
to  the  cervix,  it  healed  without  difficulty  and  relieved  Ihe  patient  from 
her  sufferings,  consisting  of  dysmenorrhea,  pelvic  pain,  and  a  discharge 
which  corroded  the  external  genitals  so  as  to  cause  constant  pain  and 
irritation.  He  states  that  three  weeks  after  the  operation  the  vagina 
was  sufficiently  large  and  the  patient  suffered  no  pain;   that  the  hairs 

*  "Heilung  der  Stenosis  Vaginae  durch  Einnahen  eines  Hautlappens,"  Arch.  f.  GynS- 
kologie.  1883,  vol.  xxii,  p.  229. 
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on  the  flap  implanted  caused  no  disturbance,  and  the  patient,  who  was 
fifty  years  of  age,  was  restored  to  comfort. 

Last  year  a  case  of  extensive  atresia  came  under  my  care,  in  which 
the  usual  methods  of  treatment  had  proved  entirely  inefficient.  I  con- 
sequently had  to  resort  to  some  plastic  operation. 

It  appeared  to  me  that  even  Crede's  perfected  method  did  not  meet 
all  the  requirements,  inasmuch  as  the  use  of  a  single  flap  would  not  be 
likely  to  be  sufficient  to  cover  the  walls  of  a  canal  like  the  vagina; 
further,  it  seemed  to  me  desirable  to  have  the  vagina  covered,  not  with 
skin,  but  with  mucous  membrane,  if  possible.  To  this  end  I  operated 
in  the  following  manner: 

E.  N.,  twenty-seven  years  of  age,  came  under  my  care  in  Cook  County  Hospital 
June  30,  1886.  Parents  living  and  healthy.  Had  measles  and  scarlet  fever  during  child- 
hood, partial  deafness  following  the  latter  disease.  At  the  age  of  thirteen  she  began  to 
have  menstrual  molimina,  backache,  and  pain  over  the  suprapubic  region  of  a  spasmodic 
character,  and  occurring  at  monthly  intervals,  but  there  never  was  any  menstrual  dis- 
charge. The  free  intervals  between  the  molimina  gradually  diminished  until  she  reached 
the  age  of  sixteen,  when  she  had  pain  most  of  the  time  and  was  often  confined  to  her  bed. 

About  a  year  later  she  noticed  a  tumor  in  the  abdominal  cavity,  which  gradually 
increased  until  it  attained  the  size  of  a  head.  At  this  time,  about  eleven  years  ago,  Dr. 
William  H.  Byford  performed  the  operation  for  hematometra  at  Mercy  Hospital.  Ke 
found  an  absence  of  the  lower  two-thirds  of  the  vagina,  and  made  a  passage  from  the  vulva 
to  the  upper  third  of  the  vagina,  and  evacuated  the  retained  menstrual  fluid.  The  patient 
was  up  and  about  in  two  weeks,  but  a  fortnight  later  was  compelled  to  go  to  bed  on  account 
of  fever  and  pain  in  the  pelvis  and  suprapubic  regions,  where  subsequently  an  abscess 
formed,  which  was  opened  above  the  pubes,  and  continued  to  discharge  for  several  months. 
The  menstrual  flow  did  not  appear  until  about  a  year  and  a  half  later,  when  it  came  on  at 
regular  intervals.     It  was  always  scanty  and  lasted  only  a  few  days. 

For  the  last  three  months  it  has  grown  still  more  scanty,  and  the  spasmodic  pains 
have  recurred  in  the  back,  down  the  thighs,  and  in  the  pelvis  so  severely  that  she  is  hardly 
able  to  get  about.  The  last  menstruation  appeared  in  May,  1886,  with  hardly  an  appre- 
ciable flow. 

Present  Condition. — Patient  is  healthy  looking,  well  nourished,  and  complains  of  pain 
in  the  pelvis  and  suprapubic  region.  Above  the  pubes  on  both  sides  are  several  nodular, 
retracted  cicatrices  remaining  from  the  abscess  openings  of  years  ago.  Pressure  at  this 
point  causes  pain,  but  no  distinct  tumor  can  be  felt.  The  external  genital  organs  present 
the  following  conditions :  The  mons  veneris  and  labia  majora  are  of  normal  shape  and  size, 
covered  with  the  usual  amount  of  blond  hair.  The  clitoris  is  normally  developed,  and  so 
are  the  labia  minora,  the  upper  half  of  the  latter  being  about  a  square  inch  in  size.  The 
external  orifice  of  the  urethra  is  in  the  normal  position,  about  3^  inch  below  the  clitoris. 
Instead  of  the  usual  introitus  into  the  vagina  there  is  a  shallow,  funnel-shaped  depression, 
consisting  of  hard  cicatricial  tissue  with  a  smooth  surface,  and  not  covered  with  mucous 
membrane.  The  apex  of  the  funnel  at  the  depth  of  3^  to  ^  inch  presents  a  narrow  opening 
through  which  only  a  very  fine  probe  can  be  passed  in  about  2  inches.  Digital  exploration 
in  the  rectum  reveals,  at  a  depth  of  2  to  23^  inches,  a  round  body  the  size  of  an  orange, 
slightly  movable,  the  upper  end  of  which  the  finger  could  not  reach.  Knowing  nothing 
of  the  exact  condition  at  the  time  of  the  operation  for  hematometra,  I  supposed  this  tumor 
to  be  the  uterus  dilated  by  retained  menstrual  blood.  Diagnosis:  Atresia  of  vagina  from 
congenital  absence  of  the  latter  and  retraction  of  the  passage  formed  at  the  operation  for 
hematometra. 
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I  performed  the  usual  operation  for  atresia  of  this  kind,  as  recommended  by  Emmet 
and  almost  all  other  gynecologists,  in  the  following  manner:  On  August  3d  the  patient 
was  anesthetized,  brought  on  the  table  in  the  lithotomy  position,  the  surroundings  of  the 
external  genital  organs  having  been  shaved  and  disinfected.  The  hard  cicatricial  tissue 
at  the  entrance  to  the  vagina  was  dissected  away  with  scissors,  a  grooved  director  inserted 
in  the  narrow  canal,  and  slight  bilateral  incisions  made  inward,  sufficient  to  admit  the  end 
of  the  index-finger.  A  urethral  sound  was  now  introduced  into  the  bladder  and  held  by 
an  assistant,  and  the  left  index-finger  introduced  into  the  rectum.  The  opening  into  the 
vagina  was  now  dilated  with  the  right  index-finger,  alternating  with  the  metal  handle  of 
the  scalpel.  When  the  dilatation  had  extended  inward  about  2  inches,  2  ounces  of  pale 
pink,  mucopurulent  fluid  escaped,  and  I  could  introduce  a  finger  into  the  sac,  which  had 
thick,  rigid  walls  and  a  corrugated,  rough  inner  surface.  The  canal,  which  now  admitted 
the  finger,  was  dilated  without  difficulty  outward  to  both  sides,  the  loose  connective  tissue 


Fig.  47. — I,  Clitoris;   2,  urethra;  3,  defective  vagina;  4,  anus;  5,  5.  labia  minora;  6,  line  of  incision  to  liberate 
the  labia  minora;  7,  7,  labia  majora;  8,  mens  veneris. 


between  the  rectum  and  bladder  offering  very  little  resistance  to  the  dilatation  until  a 
transverse  diameter  of  2  inches  was  obtained. 

Exploration  through  the  rectum  by  the  left  index-finger  with  the  right  index-finger 
in  the  sac  pulling  the  latter  downward  showed,  above  and  behind  the  sac,  a  small 
body  about  the  shape  and  size  of  a  virgin  uterus.  The  tissues  of  both  parametria  were 
somewhat  thickened  and  rigid,  so  that  I  was  not  able  to  palpate  the  tubes  and  ovaries. 
As  it  was  thus  evident  that  the  sac  described  above  was  the  dilated  upper  portion  of  the 
vagina,  I  decided  to  enlarge  the  entrance  suflSciently  to  permit  the  passage  of  a  glass  plug 
up  to  the  vaginal  portion  of  the  uterus. 

Two  Simon's  specula  were  then  introduced,  and  showed  a  narrow  entrance  into  the 
now  empty  sac.  This  entrance  we  were  obliged  to  widen  by  radiating  incisions  through 
the  thick  wall  before  a  glass  speculum  VA  inches  in  diameter  could  pass  into  the  sac. 
Digital  exploration  at  the  uterine  end  of  the  sac  failed  to  show  any  distinctly  shaped  vag- 
inal portion  of  the  uterus. 
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The  hemorrhage  during  the  operation  was  not  very  considerable.  The  wound  cavity 
was  irrigated  with  bichlorid  of  mercury  1  :  4000;  iodoform  rubbed  into  the  walls;  a  glass 
speculum  introduced  and  held  in  place  by  a  perineal  antiseptic  dressing. 

The  patient  was  kept  in  bed  for  two  weeks,  no  high  temperature,  pain,  or  inflammation 
following  the  operation.  In  the  fourth  week  the  menses  came  with  a  medium  amount  of 
discharge,  but  no  pain  or  other  difficulties.  During  this  period  the  glass  plug  was  re- 
moved. At  the  end  of  the  period,  when  the  tube  had  been  out  for  five  or  six  days  and  the 
time  had  come  for  its  reintroduction,  I  found  that  the  newly  formed  vaginal  canal  had 
already  retracted  so  as  to  admit  only  the  index-finger,  and  the  introduction  of  a  larger 
glass  plug  caused  her  unbearable  pain.  I  was,  therefore,  compelled  to  anesthetize  her  and 
repeat  the  forcible  dilatation,  which  was  accompanied  by  some  hemorrhage,  before  I 
could  introduce  a  glass  plug  of  the  same  size  as  before. 


Fig.  48. — I,  Clitoris;  2,  orificium  ext.  urethrae;  3,  fistulous  opening  through  the  cicatricial  tissue  of  the 
defect  of  vagina;  4,  left  labium  minus  laid  against  the  labium  majus;  5,  right  labium  minus  in  situ;  6,  anus; 
7,  7,  7,  line  of  incision  for  lateral  (labial)  flap  of  skin;  8,  part  of  incision  dividing  the  labium  minus  so  as  to 
unfold  it;  9,  the  unfolded  labium  minus;   10,  labium  majus. 


This  difficulty  recurred  at  every  subsequent  menstrual  period.  I  consequently  de- 
termined to  perform  a  plastic  operation,  with  the  expectation  that  if  I  could  get  a  vaginal 
canal  covered  with  skin  and  mucous  membrane,  the  retraction  would  not  recur.  As 
Heppner's  proposed  flaps  could  be  only  comparatively  short  and  entirely  insufficient  for 
a  canal  of  this  length,  and  as  Crede's  unilateral  or  posterior  flap  did  not  seem  to  me  to 
fill  the  indications,  at  least  so  far  as  cohabitation  is  concerned,  I  resolved  to  try  to  use  the 
labia  minora,  which  in  this  patient  were  normally  developed,  for  the  bilateral  flap  opera- 
tion. 

This  I  performed  on  October  26th,  assisted  by  Drs.  van  Hook,  Davis,  Black,  and  the 
surgical  staff  of  internes  in  the  hospital.  The  menses  had  just  ceased.  The  patient  was 
prepared  in  the  usual  manner,  and  placed  upon  the  operating  table  in  the  lithotomy  posi- 
tion. The  contracted  vagina  was  dilated  as  usual  to  its  full  size,  and  the  smooth  part  of 
the  cicatricial  surface  freshened  by  scraping  with  the  sharp  spoon,  and  thoroughly  irri- 
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gated  by  bichlorid  solution.  The  labia  minora  were  now  loosened  by  incisions  (as  shown 
in  Figs.  47  and  48)  namely,  a  median  incision  along  the  entrance  to  the  vagina,  upward 
along  the  side  of  the  urethra  to  the  clitoris.  From  this  point  a  small  transverse  incision 
out  toward  the  labia  majora,  and  from  here  a  lateral  incision  carried  downward,  backward, 
and  outward,  so  as  to  form  a  base  for  the  flap  IJ^  inches  in  diameter  at  the  lateral  portion 
of  the  perineum.  The  whole  of  the  labium  minus  was  then  loosened  from  the  underlying 
muscles,  forming  a  flap  13^  inches  long.  The  upper  quadrangular  portion  of  the  labium 
minus  was  then  split  lengthwise,  and  the  anterior  or  median  surface  turned  upward  and 
outward,  as  shown  in  Fig.  48.  By  this  procedure  the  flap  was  lengthened  about  1  inch. 
The  labium  minus  thus  divided  was,  in  its  upper  part,  almost  transparent,  and  so  thin 
that  I  was  somewhat  afraid  it  would  lose  its  vitality  from  insufficient  blood-supply.  My 
fears,  as  it  afterward  proved,  were  groundless. 

Both  labia  minora  having  been  prepared  in  the  same  manner,  the  two  lateral  flaps 
thus  formed  were  turned  into  the  newly  formed  vagina.  The  upper  borders  were  stitched 
to  the  lateral  margins  of  the  cervical  portion  of  the  vagina,  and  the  long  lateral  borders  of 
the  flaps  secured  by  a  few  chromicized  catgut  sutures  to  the  tissue  of  the  lateral  wall  of 
the  newly  formed  vaginal  canal,  anteriorly  and  posteriorly,  so  as  to  prevent  them  from 
folding  longitudinally. 

The  vaginal  cavity  was  now  irrigated,  thoroughly  rubbed  with  iodoform,  and  packed 
with  iodoform  gauze.  The  loss  of  substance  at  the  place  of  the  transplanted  flaps  was 
without  difficulty  united  by  securing  the  movable  skin  of  the  labium  minus  by  sutures  to 
the  mucous  membrane  at  the  place  of  the  median  incision.  A  flexible  rubber  catheter 
was  left  permanently  in  the  bladder,  and  an  iodoform  dressing  placed  over  the  vulva. 

The  after-treatment  was  uninterruptedly  aseptic,  and  a  week  later,  when  the  iodo- 
form dressing  was  removed,  complete  union  by  first  intention  was  found  to  have  taken 
place,  and  the  flaps  were  alive  and  everywhere  adherent.  Vaginal  and  external  iodoform 
gauze  dressings  were  applied  for  another  week,  and  then  a  glass  plug  1  inch  in  diameter 
was  introduced.  This  was  replaced  a  week  later  by  a  plug  Ij^  inches  in  diameter,  and 
still  later  by  one  \}/2  inches  in  diameter,  which  was  introduced  and  kept  in  for  several  hours 
daily  during  the  following  months.  At  the  subsequent  menstrual  periods,  during  which 
the  plugs  have  been  left  out,  there  has  been  no  appreciable  retraction  of  the  vagina,  and 
after  the  period  the  patient  has  been  able  to  introduce  the  plug  without  either  pain  or 
hemorrhage. 

The  patient  kindly  consented  to  come  before  the  Gynecological 
Society  for  examination,  and  the  members  of  the  Society  were  able  to 
convince  themselves  that  this  newly  formed  vagina  is  wide,  elastic, 
smooth,  and  covered  with  mucous  membrane  of  some  secretory  power. 

There  can  be  no  doubt  that  a  plastic  operation  for  atresia  of  the 
vagina  is  superior  in  its  result  to  the  old  method  of  simple  dilatation 
without  transplantation  of  skin  and  mucous  membrane  on  the  wounded 
surfaces.  It  is  desirable  to  have  the  walls  of  the  newly  formed  vagina 
as  similar  to  a  normal  vagina  as  possible.  If  a  covering  of  mucous 
membrane,  as  from  the  labia  minora,  can  be  had,  it  is  preferable  to  a 
flap  of  skin  from  the  adjacent  parts. 

It  is  possible  that  cases  of  defect  of  the  vagina  may  be  complicated 
by  defect  of  the  external  genital  appendages,  and  that  no  labia  minora 
exist.  In  such  cases  I  recommend  a  bilateral  flap  of  skin  as  preferable 
to  Crede's  unilateral  flap,  but  in  cases  in  which  the  nymphse  exist,  a 
bilateral  flap  formed  of  them  is  preferable,  can  be  had  of  sufficient  size, 
and  be  used  with  almost  perfect  results. 


THE  OSTEOPLASTIC  RESECTION  OF  THE  FOOT, 

AS  DEVISED  BY  WLADIMIROFF 

AND  MIKULICZ* 


One  of  the  characteristics  of  aseptic  surgery  is  conservatism;  this 
is  especially  seen  in  the  hesitancy  with  which,  in  certain  cases,  modern 
surgeons  resort  to  amputations,  and  in  their  endeavors  to  devise  less 
mutilating  operations.  At  the  present  day  joints  are  excised,  partially 
or  totally,  and  portions  of  the  tarsus  or  carpus  are  removed  in  cases 
where,  in  former  days,  nothing  short  of  an  amputation  would  have  been 
thought  of. 

The  osteoplastic  resection  of  the  foot  has  lessened,  and  is  destined 
still  further  to  lessen,  the  number  of  cases  in  which  amputation  of  the 
foot  above  the  malleoli  is  called  for.  The  operation  is  indicated  when 
the  soft  or  osseous  structures  of  the  heel  are  destroyed  so  extensively 
that  there  is  not  sufficient  skin  or  bone  left  on  which  the  weight  of  the 
body  can  rest.  It  will  thus  be  had  recourse  to  in  certain  cases  in  which 
Pirogoff's  operation  on  Sedillot's  evidement  cannot  be  performed,  e.  g., 
where  there  is  tuberculosis  of  the  body  of  the  os  calcis,  with  or  without 
fistulous  openings,  or  where  there  is  extensive  loss  of  cutis  on  the  heel. 
In  such  cases  Pirogoff's  operation  is  impracticable,  for  to  be  successful 
the  posterior  half-inch  or  inch  of  the  calcaneum  must  necessarily  be 
healthy,  and  the  skin  of  the  heel  must  be  reasonably  well  preserved. 
Cicatricial  tissue,  as  is  known,  is  of  low  vitality;  it  is  unable  to  endure 
the  pressure  and  friction  incident  to  walking;  it  is  thinned  by  "usure," 
becomes  necrotic,  and  the  omnipresent  pus-microbes  gain  admittance 
to  the  denuded  tissue. 

Sedillot's  evidement  also  has  its  limitations.  Where  the  operation 
leaves  large  cavities,  in  a  patient  older  than  ten  years,  the  cavities  will, 
as  a  rule,  never  fill  with  bone.  If  the  greater  part  of  the  spongy  sub- 
stance of  the  calcaneum  be  removed  with  a  gouge, — if,  as  Sedillot  says, 
a  mere  shell  of  bone  be  left, — the  calcaneum  will,  in  many  instances, 
be  unfit  to  walk  upon;  it  is  too  weak,  and  its  spongy  substance  is  but 
imperfectly  reproduced.  In  such  cases  the  only  operation  by  which, 
formerly,  the  patient  could  be  relieved  was  amputation  above  the 
malleoli. 

In  1872  a  Russian  surgeon,  Wladimiroff,  read  before  the  Medical 
Society  of  Kasan,  Russia,  a  paper  on  several  new  osteoplastic  operations 
which  he  had  performed  on  the  lower  extremity.  Among  them  he 
described  an  operation  by  which  he  formed,  according  to  his  phraseology, 

*  Jour.  Amer.  Med.  Assoc.,  1887,  vol.  viii,  p.  113. 
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an  artificial  pes  equinus.  He  had  had  a  case  where  there  was  chronic 
destructive  disease  of  the  astragalus  and  calcaneum,  with  loss  of  skin 
on  both  sides  of  the  lower  astragalus  joint.  The  cuboid,  scaphoid,  and 
remaining  bones  of  the  foot  were  sound.  Being  desirous  of  having  the 
patient  walk  on  his  foot,  of  preserving  the  sound  parts  of  the  member, 
and  of  obtaining  a  clean  wound  which  would  be  likely  to  heal  by  first 
intention,  he  conceived  of  the  following  operation,  which  he  carefully 
studied  and  practised  on  the  cadaver:*  He  removed  the  astragalus  and 
calcaneum  with  the  skin  covering  the  heel,  and  united  the  cut  surfaces 
of  the  scaphoid  and  cuboid  bones  with  the  tibia  and  fibula;  the  last  two 
bones  he  cut  just  above  the  malleoli.  Wladimiroff  operated  March  2, 
1871,  and  published  the  case  on  February  11,  1872.  He  stated  that  his 
patient,  a  boy  of  fifteen,  could  walk  without  a  cane,  and  that  he  walked 
well  with  a  cane.  As  this  case  was  published  in  the  Russian  language, 
it  was  almost  as  good  as  lost  to  the  medical  profession  in  all  countries 
except  Russia. 

In  1881  Mikulicz,  of  Vienna,  having  no  knowledge  of  Wladimiroflf's 
case,  devised  an  operation  similar  to,  or  rather  identical  with,  that  of  the 
Russian  surgeon. f  As  the  profession  became  acquainted  with  the  opera- 
tion through  Mikulicz,  his  name  has  been  attached  to  it.  At  the  Eighth 
International  Congress  in  Copenhagen,  however.  Professor  Sklifossoflfsky, 
of  Moscow,  stated  that  Mikulicz's  operation  had  been  known  in  Russia 
for  some  years  past,  and  that  the  idea  of  forming  an  artificial  pes 
equinus  was  due  to  \MadimirofiF.     Mikulicz's  case  is  as  follows: 

A  man  of  twenty-two  years  suflFered  from  a  serpiginous  ulcer  which,  destroying  the 
skin,  had  extended  from  the  malleoli  around  the  heel  to  the  anterior  half  of  the  sole  of  the 
foot.  The  skin  on  the  dorsum  of  the  foot  remained  intact.  Mikulicz  incised  the  ankle- 
joint,  removed  the  astragalus  and  os  calcis  with  the  integument,  and  sawed  a  disc  off  the 
scaphoid  and  cuboid  bones.  The  steps  of  the  operation  were  as  follows:  An  incision  was 
made  across  the  sole  of  the  foot  from  the  tuberosity  of  the  scaphoid  to  a  point  a  little 
posterior  to  the  tuberosity  of  the  fifth  metatarsal  bone.  From  the  ends  of  this  incision  he 
cut  upward  and  backward  on  both  sides  of  the  foot  as  far  as  the  malleoli,  and  made  a  fourth 
incision  between  these  two  points  posteriorly  to  the  joint.  He  then  disarticulated  at  the 
ankle,  cutting  from  behind,  and  brought  the  foot  into  dorsal  flexion;  the  astragalus  and 
OS  calcis  were  detached  from  the  soft  parts  on  the  dorsum  of  the  foot,  and  Chopart's  joint 
opened  from  above.  Having  obtained  with  a  saw  cut  surfaces  at  the  ends  of  the  tibia  and 
fibula  above  the  malleoli,  and  cut  surfaces  at  the  posterior  parts  of  the  cuboid  and  scaphoid 
bones,  he  brought  these  surfaces  into  apposition,  and  thus  placed  the  foot  in  the  position 
of  a  pes  equinus.  The  wound  healed  in  two  months.  In  four  months  his  patient  walked 
without  a  cane  in  a  boot  constructed  for  the  purpose.  A  few  weeks  later  he  walked  with- 
out the  boot  and  was  able  to  bear  his  whole  weight  on  the  resected  foot. 

In  order  to  illustrate  the  operation  I  will  give  the  history  of  my  case, 
and  later  I  will  discuss  the  indications  for  the  operation,  the  method  of 
performing  it,  and  its  results: 

*  Fischer:  "Zur  osteoplastischen  Resection  des  Fusses  durch  Wladimiroff-Mikulicz," 
Deut.  Zeitschr.  f.  Chir.,  1886,  vol.  xxiii,  p.  162. 

t  Mikulicz:    "Eine  neue  osteoplastische  Resectionsmethode  am  Fusse,"   Langen- 
beck's  Arch.  f.  klin.  Chir.,  1881,  vol.  xxvi,  p.  494. 
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Synopsis. —  Traumatic  injury  to  the  right  keel,  resulting  in  chronic  progressive  osteo- 
myelitis and  periostitis  of  the  os  calcis  and  the  talus  of  ten  years'  duration.  Osseous  ankylosis 
of  the  posterior  talus  joint  and  of  Chopart's  joints;  fibrous  ankylosis  of  ankle-joint.  Ulcera- 
tive destruction  of  the  skin  on  the  posterior  surface  of  the  heel.  Repeated  local  operations  on 
the  calcaneum  without  permanent  benefit.  Abscess  and  subsequent  intractable  fistulas  on  the 
dorsal  side  of  the  talus,  leading  to  diseased  bone  in  the  sinus  tarsi.  Osteopla.sfic  resection  of 
the  foot  in  accordance  with  Mikulicz's  description.  Consolidation  of  the  foot  in  good  condi- 
tion. No  relapse  of  the  disease  in  the  bone;  forcible  extension  of  the  toes  into  the  equinus 
position.  Rupture  of  skin  at  the  base  of  the  first  phalanx  of  the  hallux.  Subsequent  inflamma- 
tion of  the  scar.  Excision  of  the  scar  and  transplantation  of  skiti  from  the  planta  pedis. 
Healing  by  first  intention.  Patient  is  able  to  walk  without  cane,  and  can  bear  the  whole  weight 
of  his  body  on  the  right  foot. 

Christian  Jebsen,  aged  twenty-eight,  laborer,  gives  the  following  history:  His  father 
was  troubled  for  many  years  with  annually  recurring  attacks  of  facial  erysipelas;  his 
mother  suffered  from  a  chronic  pulmonary  disease  and  varicose  ulcers  of  the  left  leg.  Pa- 
tient's health  was  good  up  to  his  eighteenth  year.  At  that  time  patient  followed  the 
occupation  of  a  sailor.  On  board  ship  he  received  an  injury  in  his  right  heel  from  a  pointed 
iron  rod  which  was  thrown  at  him  by  the  captain  of  the  vessel.  The  point  of  the  rod 
entered  the  os  calcis  posteriorly,  and  passed  forward  and  downward  for  about  J^  inch. 
The  wound  suppurated  one  year,  during  which  time  patient  was  in  poor  health.  He  was 
confined  to  his  bed  most  of  the  time.  Two  months  after  closure  of  the  wound  the  cicatrix 
opened;  this,  together  with  swelling  and  tenderness  around  the  os  calcis  and  its  articula- 
tions, rendered  the  patient  an  invalid  for  three  years.  The  wound  healed  again,  and 
swelling  and  tenderness  diminished  so  far  as  to  enable  the  patient  to  wear  a  boot  and  to 
walk  without  suffering  much  pain.  Six  months  later  a  sinus  showed  itself,  through  which  a 
probe  could  be  passed  into  the  bone.  This  sinus  closed  after  several  months.  Patient 
then  came  to  America.  He  had  been  here  but  five  months  when  again  a  fistula  began  to 
discharge.  In  1883  he  was  admitted  to  the  Cook  County  Hospital,  where  the  sinus  and  a 
cavity  which  was  found  in  the  posterior  part  of  the  os  calcis  were  scraped  with  a  sharp 
spoon  and  gouge.  In  three  months  the  cavity  filled  and  the  wound  closed.  Patient  was 
discharged  in  November,  1883.  He  was  able  to  walk  some,  but  movements  of  the  foot 
were  limited  and  painful.  Swelling  and  tendemes.s  remained.  In  the  spring  of  1884  he 
returned  to  the  hospital  with  a  running  sinus.  Dr.  Verity  removed  part  of  the  os  calcis, 
excised  the  cicatrix,  and  united  the  skin  over  the  remainder  of  the  bone.  The  wound  did 
not  h^al;  six  months  after  the  operation  an  abscess  formed  on  the  dorsum  of  the  foot  over 
the  astragalus. 

Patient  now  passed  into  my  care.  I  found  him  pale  and  poorly  nourished;  lungs, 
heart,  and  abdominal  organs  healthy;  urine  normal.  The  right  foot  was  fixed  in  plantar 
flexion  at  an  angle  of  about  30  degrees.  There  appeared  to  be  complete  ankylosis  in  all 
the  joints  from  the  ankle  to  Chopart's  articulation.  On  the  posterior  and  inferior  surfaces 
of  the  heel  there  was  an  adherent  cicatrix,  roundish  in  shape,  and  about  1)^  inches  in 
diameter.  The  center  of  this  cicatrix  presented  a  granulating  spot  where  a  probe  could  be 
passed  to  the  roughened  surface  of  the  calcaneum.  The  soft  parts  around  the  ankle  and 
on  the  dorsum  of  the  foot  were  swollen  and  indurated.  An  abscess  on  the  dorsal  side  of 
the  astragalus  was  opened,  and  about  a  tablespoonful  of  pus  evacuated.  The  probe  dis- 
covered roughened  surfaces  of  bone  in  the  sinus  tarsi.  I  drained  the  abscess,  placing  a 
tube  transversely  behind  the  flexor  tendons;  scraped  the  granulating  spot  on  the  heel,  and 
applied  an  iodoform  dressing.  The  wound  was  treated  for  four  months  with  injections 
of  tincture  of  iodin  and  of  a  solution  of  iodoform  in  ether.  As  the  condition  remained  the 
same,  it  became  necessary  to  decide  whether  the  foot  should  be  amputated  above  the  ankle 
or  resected  according  to  the  method  of  Mikulicz.  The  lo.ss  of  skin  on  the  heel  and  the 
diseased  condition  of  the  bone  put  Pirogoff's  operation  out  of  the  question.     As  the  pa- 
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tient  wished  to  retain  -is  much  of  his  foot  as  possible,  I  determined  on  MikiiHcz's  operation, 
which  I  performed  upon  him  December  31,  1884. 

After  thorough  disinfection  of  the  foot  and  leg  as  high  up  as  the  knee,  patient  was 
anesthetized,  turned  over  on  his  stomach,  and  Esmarch's  elastic  bandage  applied.  As 
there  had  been  an  abscess  on  the  dorsal  side  of  the  astragalus,  and  as  there  remained  con- 
siderable infiltration  of  the  tissues  around  the  flexor  tendons  and  in  the  neighborhood  of 
the  arteria  dorsalis  pedis,  I  dared  not  rely  upon  this  artery  alone  for  the  blood-supply  of 
the  foot.  I  desired  to  preserve  the  posterior  tibial  artery  as  far  down  as  I  possibly  could — 
at  all  events,  down  to  its  division  into  the  internal  and  external  plantar  arteries.  I  was 
consequently  compelled  to  make  my  incisions  somewhat  different  from  those  made  by 
Mikulicz. 

I  began  my  internal  incision  in  the  planta,  ^  inch  from  the  inner  margin  of  the  sole, 
and  ^  inch  posterior  to  the  tuberosity  of  the  scaphoid.  From  this  point  I  curved  my 
knife,  cutting  down  to  the  bone,  backward  and  upward  over  the  internal  surface  of  the 
OS  calcis,  below  the  sustentaculum  tali  of  the  inner  border  of  the  tendo  Achillis;  thence 
upward  along  the  tendon  to  a  point  posterior  to  the  ankle-joint.  In  making  my  external 
incision  I  commenced  1  inch  behind  the  tuberosity  of  the  fifth  metatarsal  bone  in  the 
margin  of  the  foot ;  I  then  cut  upward  and  a  little  backward,  running  the  incision  J^  inch 
anterior  to  the  external  malleolus,  over  the  external  surfaces  of  the  processus  anterior 
calcanei  and  the  body  of  the  astragalus  to  the  ankle-joint.  Between  the  upper  and  lower 
ends  of  these  incisions  I  made  transverse  incisions  across  the  sole  and  behind  the  ankle- 
joint  respectively,  cutting  down  to  the  bones.  The  superior  transverse  incision  dividing 
the  tendo  Achillis  gave  a  ready  access  to  the  ankle-joint.  The  soft  parts  of  the  dorsal 
flap  were  detached  from  the  subjacent  bones  with  a  periosteal  elevator,  which  was  kept 
between  the  periosteum  and  bone  in  order  to  avoid  injuring  the  vessels.  The  disarticu- 
lation at  the  ankle-joint  was  accomplished  with  some  difficulty,  as  a  complete  osseofibrous 
ankylosis  was  found  to  exist  between  the  astragalus  and  the  tibia.  Having  disarticulated, 
I  pushed  the  heel  downward  and  further  detached,  with  the  periosteal  elevatoF,  the  an- 
terior soft  parts  from  the  astragalus.  From  inactivity  and  the  proximity  of  a  suppura- 
tive inflammation  the  bones  had  undergone  fatty  atrophy  (adipose  osteoporosis);  they 
were  so  friable  as  to  break  in  or  near  Chopart's  joint,  which  was  completely  ankylosed. 
The  posterior  parts  of  the  scaphoid  and  cuboid  bones  were  now  gouged  away  as  far  as 
diseased;  after  healthy  bone  was  reached  a  thin  disc  was  sawed  off  each  bone  in  order  to 
obtain  even  and  smooth  bony  surfaces.  The  ends  of  the  tibia  and  fibula  were  sawed  off 
Yi  inch  above  the  joint.  The  sinuses  that  existed  in  the  dorsal  flap  were  scraped  with  the 
sharp  spoon.  Esmarch's  bandage  was  now  taken  off,  and  the  hemorrhage  stopped.  After 
this  the  cut  surfaces  of  the  scaphoid  and  cuboid  were  brought  into  apposition  with  the 
corresponding  surfaces  of  the  tibia  and  fibula,  and  held  in  place  by  means  of  two  silver- 
wire  sutures.  The  wound  was  lightly  dusted  over  with  iodoform,  the  soft  parts  were 
united  with  deep  catgut  and  superficial  silk  sutures,  and  the  necessary  drainage  was  pro- 
vided for.  The  foot  and  leg,  half  way  up  the  thigh,  were  enveloped  in  an  iodoform  Listef 
dressing  and  immobilized  with  plaster-of-Paris  bandages. 

The  soft  tissues  on  the  inner  side  of  the  foot  naturally  formed  a  bulky  mass.  I  pre- 
ferred to  leave  this  and  to  allow  it  to  undergo  atrophy  in  the  future.  By  diminishing  its 
size  I  should  have  run  the  risk  of  losing  important  branches  of  the  posterior  tibial  artery. 
The  circulation  in  the  distal  portion  of  the  foot  was  perfect;  after  removal  of  the  elastic 
constrictor  blood  was  seen  to  ooze  from  all  parts  of  the  peripheral  side  of  the  wound. 

The  wound  healed  (definitively)  in  four  months.  During  this  time  a  few  small  ab- 
scesses formed  in  the  just-mentioned  mass  of  soft  parts  on  the  inner  side  of  the  foot.  One 
also  appeared  behind  the  tibia.  These  abscesses  being  promptly  opened  and  drained, 
caused  no  further  trouble. 

As  the  toes  of  the  foot  were  fixed  in  .semiflexion,  and  as  they  possessed  but  little  mo- 
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bility,  it  became  necessary  to  effect  their  complete  dorsal  flexion  in  order  to  enable  the 
patient  to  walk  on  the  balls  of  the  first  phalanges.  Two  months  after  the  operation,  in 
June,  1885,  the  patient  was  again  anesthetized  and  the  toes  were  forcibly  extended,  i.  e., 
flexed  on  the  dorsum  of  the  foot.  The  flexor  tendons,  as  well  as  the  metatarsophalangeal 
joints,  had,  from  non-use,  almost  entirely  lost  their  mobility;  the  skin  covering  the  plantar 
surfaces  of  the  joints  was  contracted.  As  a  consequence  of  this  condition  the  skin  gave 
way  beneath  the  first  and  second  metatarsophalangeal  joints,  and  the  first  phalanx  of  the 
great  toe  was  fractured  just  anterior  to  the  joint.  The  wounds  resulting  from  these  rup- 
tures of  skin  were  irrigated  with  an  antiseptic  solution  and  packed  with  iodoform  gauze. 
An  extensive  Lister  dressing  was  put  on,  and  the  dorsal  flexion  of  the  toes  maintained  by  a 
plaster  cast.     These  small  wounds  healed  in  about  a  month.     Patient  was  then  allowed  to 

step  on  the  foot.  He  was  furnished  with  a  boot 
made  according  to  the  plan  designed  by  Mikulicz, 
and  discharged  from  the  hospital. 

He  gradually  learned  to  bear  some  weight  on 
the  foot,  but  the  cicatrix  on  the  plantar  surface  of 
the  great  toe,  where  the  skin  had  broken  in  mak- 
ing dorsal  flexion,  soon  began  to  ulcerate,  either 
because  patient's  boot  did  not  fit,  or  because  the 
cicatrix  was  insufficient  to  bear  his  weight  in 
walking.  In  January,  1886,  he  had  an  attack  of 
facial  erysipelas,  for  the  treatment  of  which  he 
returned  to  the  hospital.  After  his  recovery  from 
the  erysipelas  I  ordered  him  disinfected  for  the 
final  trifling  operation  which  the  case  required.  I 
had  his  whole  body  shaved  and  sponged  with  a 
weak  sublimate  solution.  I  then  excised  the  cica- 
trix beneath  the  metatarsophalangeal  joint  of  the 
great  toe,  and  transplanted  to  the  wound  a  flap  of 
skin  from  the  sole  of  the  foot.  The  dimensions  of 
the  cicatrix  were  1  inch  transversely  and  ^  inch 
anteroposteriorly;  those  of  the  flap  werQ  3  inches 
by  13^  inches.  The  flap,  which  had  been  loosened 
from  the  plantar  fascia,  and  to  which  the  adipose 
tissue  was  left  adherent,  was  united  to  the  skin  of 
the  great  toe.  The  wound  remaining  in  the  place 
from  which  the  flap  had  been  cut  was  packed 
with  iodoform  gauze  and  left  to  cicatrize.  A 
cicatrix  thus  situated  could  do  no  harm,  as  it 
would  be  1)^  inches  above  the  ball  of  the  great  toe,  on  which  the  patient  must  rest 
his  weight.  The  flap  grew  to  its  new  surroundings  in  two  weeks,  and  by  this  time  pa- 
tient is  beginning  to  walk  in  his  Mikulicz  boot. 

The  parts  which  I  removed  by  the  operation  were  exhibited  at  a  meeting  of  the  Chicago 
Medical  Society.  The  specimen  shows  the  following  points:  On  the  skin  covering  the 
calcaneum  is  seen  a  cicatrix  about  2  inches  long  and  between  J^  inch  to  1  inch  wide;  it 
curves  around  the  heel  from  below  upward  and  backward,  half  of  it  being  situated  in- 
feriorly  and  half  of  it  posteriorly.  A  sagittal  section  through  the  astragalus  and  os  calcis 
presents  a  complete  osseous  ankylosis  between  the  two  bones,  which  are  separated  only 
by  the  sinus  tarsi.  On  the  tibial  surface  of  the  astragalus  the  cartilage  has  disappeared, 
and  a  rough  osseous  surface  is  seen,  which  had  been  united  with  the  tibia  by  osseous  anky- 
losis. The  bone  is  found  to  be  in  the  same  condition  on  the  anterior  surface  of  the  head 
of  the  astragalus  and  on  the  anterior  process  of  the  os  calcis.     Osseous  ankylosis  here  also 


Fig.  49. — Mikulicz's  boot. 
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existed,  at  the  time  of  the  operation,  between  these  portions  of  the  two  bones  and  the 
scaphoid  and  cuboid  bones  respectively.  The  latter  two  bones,  as  I  stated  above,  were 
partially  removed  with  gouge  and  saw.  The  other  piece  of  the  specimen  shows  the  mal- 
leoli united  by  a  thin  disc  of  the  tibia,  from  which  subsequently  an  additional  disc  was 
sawed  off. 

I  furthermore  called  the  attention  of  the  Society  to  two  plaster  casts  which  had  been 
taken  of  the  foot  after  the  patient  had  recovered.  The  shortened  foot  is  seen  to  be  in  the 
axis  of  the  leg,  in  the  position  of  an  extreme  pes  equinus.  The  dorsum  of  this  artificial 
pes  equinus  is  slightly  convex;  the  planta  is  flat,  and  almost  in  direct  continuation  with 
the  surface  of  the  calf.  In  place  of  the  internal  malleolus  a  bony  prominence  has  formed, 
which  closely  resembles  the  malleolus;  it  probably  grew  from  the  periosteum  at  the  mal- 
leolus. The  mass  of  soft  parts  which  was  left  on  the  inner  surface  of  the  foot  has  under- 
gone almost  complete  atrophy.  The  superficial  tissues  lie  almost  as  close  to  the  bones  as 
on  the  fibular  side  of  the  foot.  The  external  malleolus  is  replaced  by  a  small  process  of 
bone;  about  1  inch  posterior  to  this,  and  Y2  inch  inferior  to  it,  the  tuberosity  of  the  fifth 
metatarsal  bone  may  be  noticed. 

The  first  and  second  toes  are  flexed  on  the  dorsum  of  the  foot  almost  to  a  right  angle; 
the  third  and  fourth  toes  are  flexed  in  the  same  manner,  but  to  a  less  degree.  We  must 
remember  that  the  cast  was  taken  while  the  patient  was  lying  in  bed;  when  he  is  in  the 
upright  position,  the  flexion  of  the  toes  exceeds  that  seen  in  the  cast. 

A  solid  osseous  union  has  taken  place  between  the  cut  surfaces  of  the  bones.  The 
foot  still  possesses  some  active  and  passive  mobility  in  the  remaining  joints  of  the  tarsus 
and  in  the  joints  between  the  tarsus  and  the  metatarsal  bones.  This  mobility,  however,  is 
so  limited  as  not  to  impair  the  necessary  stability  of  the  foot.  The  toes  move  actively — 
the  first,  second,  and  third  toe  through  an  angle  of  25  degrees;  passively  the  great  toe  can 
be  moved  through  an  angle  of  40  degrees,  and  the  second  and  third  toes  through  one  of 
80  degrees.  The  circumference  of  the  walking  surface  of  liie  foot,  the  toes  included,  is 
103^  inches.  Across  the  foot  this  surface  is  3  inches  wide,  and  from  before  backward, 
beginning  at  the  bases  of  the  toes,  it  is  1 3^  inches.  The  active  mobility  of  the  toes  gives 
a  certain  degree  of  elasticity  to  the  gait.  Measurements  of  the  two  extremities  show  that 
the  limb  operated  upon  has  been  lengthened  by  2  inches.  The  measurements  were  made 
from  the  anterior-superior  spine  of  the  ilium  to  the  lowest  point  of  the  heel  on  the  left, 
and  to  the  ball  of  the  great  toe  on  the  right,  side.  (In  a  letter  of  October  7,  1886,  the 
patient  states  that  he  walks  mostly  without  a  cane.) 

Indications  for  the  Operation 

The  operation  is  indicated  in  cases  in  which  there  is  an  extensive  loss 
of  substance  or  an  intractable  disease  of  the  bones  and  skin  of  the  heel. 
In  Mikulicz's  first  case  there  was  extensive  destruction  of  the  skin  only. 
In  4  cases  out  of  the  19  cases  published  there  existed  tuberculous  ulcers 
of  the  skin,  together  with  disease  of  either  the  calcaneum  or  the  astrag- 
alus. Of  the  remaining  cases,  in  but  one  was  the  operation  done  for 
wide-spread  destruction  of  bone  with  implication  of  one  or  more  of  the 
joints  between  the  ankle  and  Chopart's  articulation.  In  Ranke's  case 
the  bones  and  joints  were  sound,  but  a  cicatricial  contraction  of  the  skm 
and  malformation  of  the  foot  disabled  the  member. 

Mikulicz*  enumerates  the  indications  as  follows:  (1)  Extensive 
injuries  of  the  heel  and  the  parts  surrounding  it.     (2)   Caries,  i.  e., 

*  Mikulicz:  "Zwei  Falle  von  osteoplastischer  Fuss-resection  nach  eigener  Methode," 
Centralbl.  f.  Chir.,  1884,  vol.  xi,  p.  12. 
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tuberculosis  of  the  astragalus  and  os  calcis  with  implication  of  a  neigh- 
boring joint.  (3)  Extensive  destructive  ulceration  of  the  skin  on  the 
heel. 

As  to  the  first  indication,  it  is  to  be  remarked  that  the  operation, 
as  far  as  we  know,  has  not  as  yet  been  performed  in  a  case  of  acute 
traumatic  injury  of  the  heel. 

The  second  indication  has  most  frequently  led  to  the  operation,  it 
being  present  in  13  out  of  the  19  cases  reported.  As  the  skin  of  the  heel 
was  intact  in  these  cases,  the  question  arises  whether  it  would  not  have 
been  preferable  to  make  an  extensive  atypical  resection  of  the  tarsus. 
The  latter  operation  does  not  alter  the  position  of  the  foot — it  allows 
the  patient  to  walk  on  the  planta.  Opinions  differ  in  regard  to  this 
question.  Most  of  the  older  writers,  as  Hiiter,  Konig,  Czerny,  and 
Billroth,  advise  against  resection  of  the  tarsus.  Lately,  however, 
Kappeler,  in  Germany,  and  Connor,  in  America,  have  taken  up  and,  in 
able  papers,  revised  the  subject  of  resection  of  the  tarsus;  both  come  to 
the  conclusion  that  a  good  functional  result  may  be  obtained  after 
removal  of  the  tarsus,  even  when  the  operation  is  combined  with  a 
resection  .of  the  ankle-joint,  i.  e.,  with  a  removal  of  the  lower  ends  of 
the  tibia  and  fibula.  It  may  thus  be  doubted  whether  such  cases  as 
the  13  mentioned  call  for  Mikulicz's  operation,  and  whether  his  second 
indication  is  not  better  met  by  a  partial,  or  even  a  total,  resection  of  the 
tarsus. 

Mikulicz's  third  indication  is  the  only  one  which,  as  appears  to  me, 
must  be  indisputably  accepted  as  good.  Where  there  is  extensive  ulcera- 
tion of  4he  skin  covering  the  heel,  nothing  but  a  cicatrix  will  form,  and 
a  cicatrix  under  the  heel  cannot  bear  the  weight  of  the  body,  and  will 
always  ulcerate  under  the  pressure  it  is  subjected  to  in  walking.  As 
both  Syme's  and  Pirogoff's  operations  require  that  the  skin  on  the  pos- 
terior flap  be  healthy,  the  osteoplastic  resection  of  the  foot  is  the  only 
operation  by  which  a  supramalleolar  amputation  can  be  avoided. 

If,  in  the  course  of  time,  the  osteoplastic  resection  of  the  foot  should 
prove  superior  to  excision  of  the  tarsus,  to  Syme's  and  to  Pirogoff's 
operations,  in  its  functional  results,  the  indications  for  the  operation 
will  be  viewed  in  a  different  light. 

Steps  of  the  Operation 

1.  Incisions. — Mikulicz  made  a  transverse  incision  across  the  sole 
from  the  tuberosity  of  the  scaphoid  to  a  point  a  little  behind  the  tuber- 
osity of  the  fifth  metatarsal  bone.  Schattauer  cut  3^  to  ^  inch  an- 
terior to  this,  running  his  incision  over  the  cuneiform  and  cuboid  bones. 
From  the  ends  of  the  transverse  cut  incisions  were  made  on  the  tibial 
and  fibular  sides  of  the  foot,  upward  and  backward  as  far  as  the  malleoli, 
between  which  two  points  the  knife  was  carried  around  the  ankle-joint 
posteriorly.  The  tibial  incision  from  the  tuberosity  of  the  scaphoid 
to  the  internal  malleolus  inevitably  divides  the  posterior  tibial  artery, 
or  rather  its  plantar  branches.     This  leaves  but  the  anterior  tibial  artery 
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to  supply  the  foot  with  blood.  Mikulicz,  before  he  did  his  first  opera- 
tion, doubted  that  the  blood-supply  of  the  foot  would  be  sufficient.  He 
was,  however,  relieved  of  his  anxiety  when,  after  the  removal  of  Es- 
march's  bandage,  he  saw  the  cut  ends  of  the  plantar  arteries  bleed  freely. 
As  I  said  above,  I  likewise  feared  for  the  safety  of  my  patient's  foot, 
in  which  there  existed  fistulous  openings,  hard  induration,  and  infiltra- 
tion of  the  soft  tissues  surrounding  the  anterior  tibial  artery.  That 
such  apprehension  was  well  founded  may  be  seen  from  Sordina's  case, 
in  which,  four  days  after  the  operation,  gangrene  of  the  foot  necessitated 
its  amputation.  It  is,  therefore,  necessary  to  preserve  some  branches 
of  the  posterior  tibial  artery.  This  can  be  done  by  altering  the  incisions 
of  the  operation  in  the  following  manner: 

Instead  of  cutting  clear  across  the  planta,  the  anterior  transverse 
incision  may  be  begun  ^ 
inch  external  to  the  tibial 
border  of  the  foot.  The 
tibial  incision  may  then  be 
made  from  this  point,  not 
upward  to  the  internal  mal- 
leolus, but  almost  horizon- 
tally backward  over  the 
tibial  surface  of  the  os  cal- 
cis,  below  the  sustentacu- 
lum tali,  to  a  point  1  inch 
posterior  to  the  sustentacu- 
lum; then  it  may  be  con- 
tinued upward  along  the 
tibial  border  of  the  tendo 
Achillis  to  the  posterior  side 
of  the  ankle-joint.  By  this 
incision  we  mav  hope  to  save 

,,        •     .  1       "i        .  4.„   „  Fig.  so.— I,  Mikulicz's  line  of  incision.     2,  My  line  of  incision. 

the  mternal  plantar  artery,  °  ^ 
whose  assistance  in  supply- 
ing the  foot  with  blood  seems  essential.  This  low  incision  is  some- 
what inconvenient  to  the  operator;  he  meets  with  greater  diffi- 
culties in  getting  at  the  ankle-joint  and  Chopart's  articulation  than 
he  does  when  Mikulicz's  incision  is  made.  This  difficulty,  however,  is 
overcome  partly  by  separating  the  soft  parts  subperiosteally  from  the 
calcaneum  and  astragalus  with  a  periosteal  elevator  (flat  gouge),  partly 
by  bringing  the  external  or  fibular  incision  more  upward  toward  the 
dorsum  of  the  foot,  so  as  to  have  it  terminate  about  M  inch  anterior  to 
the  external  malleolus.  This  incision  does  not  imperil  the  safety  of  the 
anterior  tibial  artery.  The  upper  and  lower  transverse  incisions  will  be 
about  of  the  same  lengths  as  they  are  when  Mikulicz's  directions  are 
followed;   there  will  be  sufficient  working  space  to  get  at  the  joints. 

S.  Disarticulation.— The  disarticulation  at  the  ankle  had  better 
be  done  first.  Wladimiroff  disarticulated  first  at  Chopart's  joint.  By 
beginning  at  the  ankle  we  gain  more  room  for  separating  the  dorsal 
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flap,  with  the  extensor  tendons  and  anterior  tibial  artery,  from  the  neck 
of  the  astragalus.  Besides,  disarticulation  of  Chopart's  joint  is  more 
readily  accomplished  from  above  than  from  below,  on  account  of  the 
process  of  bone  which,  at  the  posterior  tibial  extremity,  projects  from  the 
inferior  surface  of  the  cuboid  under  the  neck  of  the  calcaneum. 

3.  The  step  in  the  operation  following  disarticulation  at  the  ankle- 
joint  should  be  the  separation  of  the  dorsal  flap  from  the  astragalus.  This 
should  be  done  subperiosteally,  with  a  periosteal  elevator.  By  keeping 
close  to  the  bone,  all  injury  to  the  anterior  tibial  artery  and  to  the 
extensor  tendons  is  avoidable.  Preservation  of  the  extensor  tendons  is 
of  importance,  because  active  mobility  of  the  toes  facilitates  walking 
by  rendering  the  gait  more  elastic. 

4.  Next,  the  ligaments  of  the  calcaneocuboid  and  taloscaphoid 
articulations  are  cut  through  from  above,  and  the  heel  is  removed. 

o.  After  this  the  malleoli,  the  articular  surface  of  the  tibia,  and  the 
articular  surfaces  of  the  cuboid  and  scaphoid  bones  are  taken  off  with 
a  saw.  If  the  cut  surfaces  should  be  found  to  be  diseased,  more  of  the 
bone  must  be  removed.  Mikulicz  (Table  of  Operations,  Case  17)  made 
evidement  of  the  cuboid  and  scaphoid  bones;  Fischer  (Case  15)  removed 
the  cuboid  and  the  second  and  third  cuneiform  bones.  Kiimmel,  in 
one  of  his  cases  in  which  there  was  a  relapse  of  the  tuberculosis,  was 
compelled  to  remove  the  remainder  of  the  tarsal  bones,  part  of  the 
bases  of  the  metatarsal  bones,  and  additional  pieces  of  the  tibia  and 
fibula.     In  all  these  cases  the  functional  results  were  satisfactory. 

In  case  the  tuberculosis  extends  along  the  sheaths  of  the  tenddns 
these  should  be  scraped  with  the  sharp  spoon;  or,  better,  the  sheaths 
should  be  dissected  out  with  scissors  and  forceps  (Schattauer,  Case  14). 

6.  The  cut  surfaces  of  the  cuboid  and  scaphoid  are  brought  into 
apposition  with  the  cut  surfaces  of  the  tibia  and  fibula.  In  order  to 
prevent  dislocation  of  the  foot  and  to  facilitate  bony  union  Haberern 
proposed  suturing  the  bones.  Examining  the  specimen  of  Liimniczer's 
case,  in  which  the  foot  was  amputated  five  months  after  the  operation, 
he  had  found  the  foot  dislocated  forward  and  rotated  outward,  and  one- 
third  only  of  the  cut  osseous  surface  in  contact  with  each  other.  Sklif- 
ossoffsky  united  the  bones  with  silk;  Fischer,  with  catgut;  Kiimmel 
used  silk  and  a  steel  nail;  in  my  case  silver  wire  was  employed. 

That  a  solid  osseous  union  may  be  obtained  without  bone  suture  is 
proved  by  one  of  Mikulicz's  cases  (No.  7),  where  he  made  evidement  of 
the  cuboid  and  scaphoid  and  consequently  had  irregular  osseous  sur- 
faces. Nevertheless,  the  bone  suture  or  the  nail  must  be  regarded  as 
valuable  helps  in  holding  the  bones  in  exact  apposition  and  in  bringing 
about  osseous  union. 

7.  The  soft  parts  are  united,  and  drainage  is  provided  for  in  the  usual 
manner.  There  is,  however,  in  these  cases,  a  peculiarity  which  must  be 
mentioned.  Where  a  considerable  amount  of  bone  is  removed  the 
dorsal  flap  is  so  long  that  a  large  fold  is  formed  when  the  foot  is  brought 
up  to  the  tibia.  A  similar  folding  and  bunching  occurs  at  the  tibial 
side  of  the  wound  in  cases  where  the  internal  incision  is  made  horizontally 
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to  save  the  posterior  tibial  artery,  as  in  Sordina's  case  (No.  18)  and  in 
mine  (No.  19).  In  order  to  prevent  the  formation  of  dead  spaces  in  this 
abundant  tissue  and  separation  of  the  coaptated  bones  in  cases  where  no 
sutures  are  used,  Mikulicz  employs  deeply  placed  quilled  sutures  or 
Plattenvahte.  These  quilled  sutures  are  undoubtedly  of  service  in 
cases  like  Lauenstein's  first  case  (No.  8),  where  he  was  obliged  to  go 
as  high  as  7  cm.  above  the  ankle.  In  ordinary  cases,  however,  the 
terraced  catgut  suture,  which  is  left  in  place  for  absorption,  serves 
equally  well;  besides,  it  is  less  apt  to  interfere  with  the  circulation  than 
is  the  quilled  suture.  The  superabundant  tissue  in  the  anterior  flap 
gradually  disappears;   it  atrophies  from  non-use. 

8.  Subcutaneous  tenotomy  of  the  flexor  tendons  of  the  sole  was 
resorted  to  by  Mikulicz  in  order  to  facilitate  the  backward  flexing  of  the 
toes.  If,  as  in  Fischer's  case,  the  toes  before  the  operation  are  sufficiently 
movable,  tenotomy  is,  self-evidently,  superfluous.  In  most  of  these 
cases,  however,  the  toes  will  be  found  to  be  flexed  and  rigid,  probably 
from  non-use.  As  such  a  foot  requires  that  the  toes  be  flexed  dorsally, 
at  least  to  a  right  angle  with  the  foot,  an  operation  to  obtain  this  position 
must  be  done,  and  it  had  better  be  done  at  once,  as  thereby  time  is  saved 
and  a  secondary  operation  avoided. 

It  is  doubtful  whether,  in  cases  of  long  standing  like  mine,  tenotomy 
in  the  planta  will  prevent  rupture  of  the  skin,  or  even  a  fracture  through 
the  base  of  the  first  phalanx.  The  latter  accident  was  due,  probably, 
more  to  stiffness  of  the  metatarsophalangeal  joint  than  to  retraction 
of  the  tendon.  In  the  next  case  which  comes  into  my  hands  I  shall 
perform  tenotomy,  and  then  either  extend  the  toes  at  once,  or,  at  a 
later  date,  after  the  wound  has  healed,  try  gradual  elastic  extension. 
It  is  of  importance  to  avoid  rupture  of  the  skin  and  fracture  of  a  bone, 
not  because  this  latter  wound  does  not  heal  readily  under  antiseptic 
dressings,  but  because  the  cicatrix  will  be  so  situated  as  to  be  subject 
to  greater  pressure  in  walking  than  any  other  part  of  the  walking  surface. 
The  cicatrix  will  ulcerate,  and  this  will  necessitate  transplanting  of 
skin  from  the  planta  lest  the  foot  be  useless.  Such  an  operation  should, 
of  course,  be  avoided. 

9.  Over  a  heavy  antiseptic  dressing  extending  from  the  toes  beyond 
the  knee  a  light  plaster  cast  should  be  applied.  This  should  include 
the  knee,  to  insure  perfect  immobility  of  the  foot.  Posterior  (Lauenstein, 
Fischer)  and  anterior  (W.  Reussen,  Ranke)  splints  have  been  used  for  the 
same  purpose.  In  cases  where  there  is  danger  of  gangrene,  splints  may 
be  preferable  during  the  first  week,  on  account  of  the  ease  with  which 
they  are  removed,  for  in  such  cases  the  foot  should  be  inspected  daily. 

After-treatment.— The  foot  is  liable  to  be  displaced  in  any  direction, 
especially  in  cases  where  the  bones  are  not  held  together  by  sutures. 
Mikulicz  says  that  such  displacements  can  be  corrected  as  late  as  four 
or  six  weeks  after  the  operation,  and  that  they  do  not  compromise  the 

final  result. 

A  far  more  serious  occurrence,  during  the  after-treatment,  is  a  relapse 
of  the  tuberculosis,  either  in  the  bones  or  in  the  soft  parts,  but  espe- 


458  COLLECTED    WORKS   OF   CHRISTIAN   FENGER,    M.D. 

cially  in  the  sheaths  of  the  tendons.  The  tuberculous  tissue  must  at 
once  be  removed.  That  an  extensive  secondary  operation  may  be  done 
and  the  final  result  still  be  good  is  learned  by  Kiimmel's  case.  Four 
months  after  a  typical  Mikulicz  operation  KUmmel  took  away  the 
tarsus,  part  of  the  metatarsus,  and  additional  pieces  of  the  tibia  and 
fibula.  The  wound  healed  by  first  intention.  In  five  weeks  his  patient 
was  able  to  walk  in  a  plaster  cast,  and  in  five  further  weeks  he  walked 
in  a  shoe  for  four  hours  without  suffering  any  pain.  In  Fischer's  case 
the  tuberculosis  returned  eight  months  after  the  operation.  He  removed 
what  remained  of  the  cuboid  and  the  second  and  third  cuneiform  bones. 
His  patient  walked  in  a  boot,  with  the  aid  of  a  cane,  in  six  months.  It 
is  also  stated  that  he  could  walk  up  and  down  stairs.  The  duration  of 
the  after-treatment  in  the  different  cases,  from  the  time  of  the  operation 
to  the  time  when  the  patients  began  to  walk,  was  as  follows:  In  one 
(13),  five  weeks;  one  (17),  seven  weeks;  three  (2,  4,  9),  two  months; 
three  (2,  7,  19),  four  months;  three  (12,  15,  16),  six  to  seven  months. 

Prognosis  and  Results.— As  yet  there  has  been  no  death  attributable 
to  the  operation.  Two  patients  died  of  pulmonary  tuberculosis,  one 
six  and  one  eight  months  after  the  operation  (Cases  4  and  8).  Both 
of  these  patients  had  walked  on  the  foot,  and,  consequently,  the  oper- 
ation may  be  said  to  have  been  successful.  Three  of  the  operations 
published  were  failures,  as  amputation  above  the  malleoli  became 
necessary.  In  two  of  these  cases  (6  and  14)  the  disease  relapsed,  and  in 
one  (17)  gangrene  of  the  foot  set  in.     The  patients,  however,  did  not  die. 

It  is  thus  seen  that  the  osteoplastic  resection  of  the  foot  is  not 
attended  by  greater  danger  than  the  other  operations  in  this  locality. 
As  the  19  operations  published  were  done  with  antiseptic  precautions, 
it  would,  of  course,  be  rash  to  conclude  that  the  mortality  of  Mikulicz's 
operation  is  less  than  that  of  excision  of  the  tarsus,  or  of  Pirogoff's  or 
Syme's  operations.  The  statistics  of  the  latter  operation  undoubtedly 
owe  their  death-rate  to  preantiseptic  surgery. 

It  cannot  be  said  that  the  final  functional  result  of  the  operation 
has,  as  yet,  been  well  ascertained;  most  of  the  cases  were  published  a 
relatively  short  time  after  recovery  from  the  operation,  and  Fischer 
rightly  remarks  that  we  cannot  judge  of  its  value  before  we  have  a 
large  number  of  cases  before  us.  The  object  of  the  operation  is  to  enable 
the  patient  to  walk  on  his  foot  without  any  pain;  to  enable  him  to  bear 
the  whole  weight  of  his  body  on  the  walking  surface.  This  object  was 
accomplished  to  perfection  in  3  cases  (2,  3,  13),  and  fairly  well  in  9.  In 
this  respect  the  results  of  the  operation  are  far  superior  to  those  of 
supramalleolar  amputations.  It  is  Fischer's  opinion  that  Mikulicz's 
operation  gives  better  results  than  Pirogoff's,  because  after  the  former 
the  walking  surface  is  at  least  one-third  larger  than  after  the  latter 
and  because  the  toes  give  a  certain  "elasticity"  to  the  gait.  Closer 
comparison  of  the  results  of  the  two  operations  is  as  yet  needed  to  con- 
firm the  correctness  of  this  opinion.  Mikulicz  did  not  intend  his  oper- 
ation to  take  the  place  of  Pirogoff's  or  Syme's,  although  it  seems  that 
in  some  of  the  19  cases  reported  the  question  might  have  arisen  whether 
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excision  of  the  tarsus,  or  PirogoflF's  or  Syme's  operations    were    not 
respectively  indicated. 

From  the  facts  which  I  have  collected  and  stated  above  I  think  it 
is  justifiable  to  draw  the  following  conclusions: 

1.  The  osteoplastic  resection  of  the  foot,  as  devised  by  Wladimirofif 
and  Mikulicz,  has  a  legitimate  place  in  the  surgery  of  the  foot.  It 
gives  functional  results  superior  to  those  of  supramalleolar  amputation. 

2.  Destruction  of  the  soft  parts  of  the  heel  is  an  indisputable  indi- 
cation for  its  performance. 

3.  In  tuberculosis  of  the  ankle-joint  with  tarsus  atypical  excisions 
may  be  done,  as  advised  by  Connor  and  Kappeler,  or  Pirogoff's  or 
Syme's  operations.  It  is  doubtful  whether  these  operations,  in  cases 
permitting  the  choice,  should  be  abandoned  in  favor  of  the  osteoplastic 
resection.  This  question  can  be  answered  only  after  further  observa- 
tions have  been  made  as  to  the  permanent  cure  of  the  disease  by  the 
operation,  the  duration  of  its  after-treatment,  and  its  final  functional 
results. 

4.  The  results  so  far  recorded  allow  of  a  choice  between  the  osteo- 
plastic resection  and  the  operations  mentioned,  for  the  purpose  of 
determining  its  value  as  compared  with  that  of  the  older  operations. 
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VERTEBRAL    ARTERIAL    LIGATION    IN    VERTE- 
BRAL ANEURISM* 


The  diagnosis  of  vertebral  aneurism  is  obscure,  in  the  great  majority 
of  cases;  that  is,  it  is  often  very  difficult  to  decide  whether  the  pulsatory 
swelling  in  the  lateral  region  of  the  neck  is  due  to  an  injury  of  the  verte- 
bral artery,  on  the  one  hand,  or  of  the  common  carotid  or  one  of  its 
branches,  on  the  other.  The  only  means  of  determining  whether  an 
aneurism  in  this  region  is  supplied  by  the  carotid  system  or  the  vertebral 
artery  is,  as  is  well  known,  alternate,  isolated  compression  of  the  ver- 
tebral and  common  carotid  arteries. 

The  vertebral  artery  may  be  compressed  against  the  cervical  verte- 
brae below  the  carotid  tubercle,  but  in  this  place  pressure  is  likely  to 
occlude  both  the  common  carotid  and  the  vertebral  arteries. 

Above  the  carotid  tubercle,  that  is,  above  the  place  where  the  verte- 
bral artery  enters  the  canal,  it  is  possible,  by  pressure,  to  occlude  the 
common  carotid  alone.  While  in  the  majority  of  cases  this  will  be  con- 
clusive, it  is  not  always  reliable,  since  the  vertebral  artery  may  enter  the 
canal  at  the  fourth  or  fifth  instead  of  the  sixth  cervical  vertebra.  It 
is,  hence,  not  only  always  difficult,  but  it  may  be  impossible,  to  locate 
the  vessel  supplying  the  aneurism. 

If  the  vertebral  artery  has  been  found  to  be  the  vessel  supplying  the 
aneurism,  three  procedures  suggest  themselves:  First,  external  com- 
pression; second,  vertebral  artery  ligation  below  the  carotid  tubercle; 
third,  the  radical  operation,  that  is,  the  opening  of  the  sac,  removal  of 
the  clots,  and  stoppage  of  the  hemorrhage  by  ligation  or  compression. 

The  first  two  methods  are  unreliable,  but  still  direct  pressure  has 
succeeded  in  stopping  the  pulsation  and  the  patient  has  recovered. 
The  majority  of  patients  cannot  endure  pressure  sufficient  to  cure  the 
aneurism,  on  account  of  the  excessive  pain,  but  this  procedure  should, 
of  course,  be  tried  before  resorting  to  more  radical  measures,  since  cases 
may  occur  in  which  either  the  arterial  wound  is  so  small  or  the  local 
conditions  so  favorable  that  absolute  immobility  of  the  parts  may  cure 
the  aneurism. t 

The  central  end  of  the  vertebral  artery  below  the  carotid  tubercle 
has  not  been  ligated  in  any  hitherto  reported  successful  cases,  although 
it  has  been  tied  here  for  other  purposes. 

The  radical  operation  has  finally  to  be  resorted  to  when  pressure  fails 
to  cure  the  aneurism.     In  the  course  of  the  artery  through  the  canal  of 

*  Med.  Standard,  1887,  vol.  i,  p.  33. 
t  See,  for  case.  Holmes'  System  of  Surgery,  vol.  ii,  p.  415. 
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the  transverse  processes  of  the  cervical  vertebrae,  it  has  been  found  so 
far  impossible  to  apply  a  ligature,  and  consequently  the  hemorrhage  in 
the  exposed  cavity  of  the  traumatic  aneurism  can  be  checked  only  by 
plugging  the  cavity  with  tampons  so  as  to  occlude  the  arterial  opening. 
This  treatment  was  successful  in  Kocher's  case,  in  which  pulsation  and 
hemorrhage  resulted  after  a  punctured  wound  in  the  region  of  the  fifth 
and  sixth  cervical  vertebrae.  When  he  had  laid  open  the  cavity,  he 
could  see  both  ends  of  the  divided  vertebral  artery,  but  was  unable  to 
seize  and  ligate  them.  The  cavity  was  plugged  with  tampons  soaked 
in  iron  perchlorid,  and,  despite  an  attack  of  erysipelas,  the  patient  re- 
covered. 

Dr.  J.  Mason  Warren,*  of  Boston,  reports  the  case  of  an  eleven-year- 
old  boy  who  received  a  gunshot  wound  of  the  vertebral  artery,  followed 
by  violent  hemorrhage.  The  next  morning  Dr.  Warren  resected  a 
portion  of  the  transverse  process  of  the  second  or  third  cervical  vertebra. 
The  hemorrhage  now  recurred;  systematic  plugging  with  bits  of  sponge 
was  followed  by  recovery  of  the  patient. 

As  shown  in  the  following  successful  case,  the  artery  can  be  ligated 
between  the  occiput  and  the  axis,  and  is  preferable  to  plugging,  since  it 
is  as  safe  as  the  latter  is  unsafe.  As  Vischer  f  has  said,  ligation  at  this 
point  is  difficult,  since  that  "part  of  the  artery  between  the  occiput  and 
the  transverse  process  of  the  first  and  second  cervical  vertebrae  is  not 
accessible  for  direct  ligation,  even  when  part  of  the  sternocleidomastoid 
muscle  has  been  removed." 

As  will  be  seen  from  the  history  of  the  case,  my  patient  came  near 
dying  on  the  table,  and  lost  so  much  blood  that  immediate  transfusion 
was  imperative.  It  is,  however,  possible  that  ligation  at  this  point 
might  be  facilitated  by  previously  cutting  down  upon  and  securing  the 
central  end  of  the  vertebral  artery  below  the  carotid  by  a  loop,  to  be 
used  for  compression  during  the  operation. 

G.  C,  aged  nineteen,  cook,  robust  and  well  nourished,  had  always  enjoyed  good  health 
up  to  January  6,  1881,  when,  while  intoxicated,  he  was  shot  in  the  neck  with  a  32-caliber 
revolver.  A  large  stream  of  blood  spouted  from  the  wound,  and  in  fifteen  minutes  his 
face  around  his  lower  jaw  became  so  swollen  that  he  was  unable  to  open  his  jaws  more 
than  }/2  inch.  On  admittance  to  the  Cook  County  Hospital  an  external  bullet  wound  was 
found  to  exist  1  inch  external  to,  and  to  the  left  of,  the  posterior  nuchal  median  line,  on  a 
line  with,  and  2  inches  behind,  the  mastoid.  Considerable  swelling  existed  in  the  left 
parotid  region,  extending  forward  upon  the  masseter  and  around  the  left  eye,  where  it 
was  evident,  from  the  bluish  color  of  the  skin,  that  the  tissues  were  infiltrated  with  blood. 
The  mouth  could  be  opened  only  Y^  inch.  In'the  left  half  of  the  floor  of  the  mouth  was  a 
bluish-red  swelling.  There  was  constant  severe  pain  in  the  region  of  the  swelling,  es- 
pecially around  and  behind  the  left  angle  of  the  lower  jaw.  The  bullet  was  not  found. 
Five  days  later  the  patient,  while  straining  at  stool,  felt  something  give  way  behind  the 
angle  of  the  jaw.  This  was  followed  by  intensely  agonizing  pain,  accompanied  by  decided 
pulsation  of  the  left  subauricular  region.  Four  days  later  a  decided  aneurismal  bruit 
was  detected  over  this.     As  there  could  be  no  doubt  of  the  existence  of  a  traumatic  aneur- 

*  Surgical  Observations,  with  Cases  and  Operations, 
t  Billroth  and  LUcke:   Deutsche  Chirurgie. 
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ism  at  this  point.  Dr.  E.  W.  Lee  ligated  the  left  common  carotid  artery.  Two  weeks  later 
the  bullet  wound  had  entirely,  and  the  operation  wound  had  nearly,  healed.  The  patient 
felt  well,  with  the  exception  of  a  slight  headache  and  slight  sensation  of  pulsation  below 
the  left  mastoid  process.     No  aneurismal  bruit  was  detectable  on  stethoscopic  examination. 

Three  days  subsequently,  while  undergoing  cross-examination  in  court,  the  sensation 
of  pulsation  increased,  and,  on  return  to  the  hospital,  a  decided  thrill  but  no  bruit  could 
be  detected  behind  and  below  the  left  mastoid  process.  By  February  9th  the  pain  and 
pulsations  had  markedly  increased.  As  it  was  obvious  that  a  traumatic  aneurism  had 
recurred  and  was  endangering  life,  I  decided  to  make  the  radical  operation,  and  began 
by  securing  the  external  carotid.  An  incision  was  made,  3  inches  in  length,  along  the 
entire  upper  half  of  the  sternocleidomastoid,  the  tissues  were  carefully  separated,  a  careful 
watch  kept  for  the  pulsating  vessels  around  the  border  of  the  pulsating  tumor,  with  a  view 
to  ligating  them  before  opening  the  aneurismal  sac.  When  pulsation  on  pressure  in  va- 
rious places  had  been  apparently  felt,  and  the  aneurismal  pulsations  seemed  to  cease,  an 
aneurismal  needle,  armed  with  heavy  aseptic  silk,  was  passed  successively  around  the  area 
of  the  tissues  involved,  and  ligature  made  en  masse,  but  in  vain. 

I  then  determined  to  lay  open  the  sac  and  catch  up  the  supplying  artery  in  loco.  A 
transverse  incision,  23^  inches  in  length,  was  made,  extending  from  the  upper  end  of  the 
former  incision  backward  from  the  mastoid  process  through  the  skin  and  insertion  of  the 
sternocleidomastoid,  in  order  to  secure  the  posterior  occipital  artery,  possibly  the  source 
of  the  aneurism.  On  removal  of  the  sternocleidomastoid  the  pulsations  were  more  mark- 
edly felt.  After  a  thin  layer  of  the  deep  nuchal  muscles  had  been  cut  through,  the  aneur- 
ismal sac  was  opened  and  found  filled  with  dark  clots,  on  removal  of  which  arterial  blood 
spurted  out.  This  hemorrhage  could  be  controlled  only  by  pressure  on  the  bottom  of  the 
cavity  at  its  deepest  part.  The  squama  ossis  occipitis  was  found  to  be  denuded,  and  in  the 
internal  wall,  formed  by  the  atlas  and  axis,  some  splinters  of  bone  were  felt.  The  tissues 
were  cut  through  downward  along  the  transverse  processes  of  three  or  four  cervical  ver- 
tebrre  and  the  whole  sac  laid  open,  which  necessitated  the  removal  of  the  upper  fourth  of 
the  sternocleidomastoid  muscle.  Artificial  respiration  and  injections  of  whisky  were 
required  at  this  stage,  as  respiration  had  ceased.  When  the  respirations  again  began, 
search  was  made  for  the  vertebral  artery,  which  was  finally  taken  up,  at  its  curvature 
around  the  axis,  and  ligated.  The  bleeding  stopped.  The  vertebral  artery  was  nearly  as 
large  as  the  internal  carotid.  During  ligation  the  respirations  had  stopped,  and  the  patient 
was  pulseless  and  seemed  dead.  After  dressing  the  wounds,  8  ounces  of  defibrinated  blood 
were  transfused.  The  patient  rallied  rapidly,  and  left  the  hospital  April  7th.  Five  years 
later  he  was  treated  by  Dr.  Kiernan  for  some  dyspeptic  difficulty,  who  found  that,  despite 
a  very  dissipated  career,  the  patient  had  enjoyed  good  health. 

The  case  is  the  first  in  which  vertebral  artery  Hgation  has  been  suc- 
cessfully performed  between  the  occiput  and  axis,  and  the  fifth  in  which 
vertebral  artery  ligation  for  a  wound  involving  a  traumatic  aneurism  of 
the  vertebral  artery  has  resulted  in  recovery. 
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REMARKS  ON  DERMOID  CYSTS  OF  THE  OVARY, 
WITH  ILLUSTRATIONS  FROM 
SPECIMENS* 


In  entering  upon  the  question  of  the  dermoid  cysts  of  the  ovary,  I 
wish  to  call  attention  to  the  two  theories  of  their  origin.  According  to 
Heschl,  dermoid  cysts  in  general  owe  their  origin  to  isolated  islands  of  the 
epiblast,  displaced  during  embryonal  development  and  located  some- 
where in  the  territory  of  the  mesoblast.  This  theory  of  fetal  inclusion 
did  not  explain  the  origin  of  the  dermoid  cysts  in  the  testicle  and  ovaries. 
It  was  not  until  His  had  shown  that  the  internal  genital  organs  are  de- 
veloped from  a  part  of  the  embryo,  the  so-called  "  Axenstrang,"  in  which 
all  the  germinal  layers  are  included,  that  we  were  able  to  understand  the 
presence  of  dermoid  cysts  in  those  genital  glands. 

The  second  theory  of  the  origin  of  dermoid  cysts  in  the  ovary  is  the 
view  of  the  older  authors,  recently  adopted  by  Waldeyer.  Epithelial 
cells  of  the  ovary,  capable  of  transformation  into  the  ovum  with  all  its 
formative  possibilities,  may  enter  into  an  irregular  formative  activity 
and  produce  a  dermoid  cyst — a  process  almost  analogous  to  a  partheno- 
genetic  development,  as  Olshausen  states  it.  This  second  theory  would 
only  explain  the  origin  of  dermoid  cysts  in  the  ovary,  and  would  not 
enable  us  to  understand  their  presence  in  all  other  parts  of  the  body. 
Consequently,  it  seems  more  natural  to  accept  the  Heschl-His  theory, 
as  this  gives  a  satisfactory  explanation  of  the  origin  of  dermoid  cysts  in 
general,  and  is  in  conformity  with  Cohnheim's  theory  of  the  origin  of  all 
other  new  formations,  from  an  isolated  group  of  embryonal  cells,  dor- 
mant until  the  unknown  cause  of  the  new  formation  calls  them  into 
formative  activity. 

A  dermoid  cyst  is  always  a  monocyst,  and  if,  as  is  seldom  the  case, 
we  find  more  than  one  in  the  same  ovary  (Olshausen  in  one  case  found 
three),  we  may  expect  to  have  had  more  than  one  embryonal  matrix, 
from  each  of  which  a  cyst  has  developed,  the  one  independent  of  the 
other.  It  often  appears  as  if  a  dermoid  cyst  of  the  ovary  were  a  mul- 
tiple one,  but  closer  examination  will  prove  that  we  have  before  us  a 
combination  of  a  dermoid  cyst  and  a  proliferating  cystoma,  or,  more 
rarely,  a  dermoid  cyst  with  multiple  local  colloid  degeneration  of  the 
stroma  of  the  wall.  Cystic  transformation  of  the  sweat-glands — ex- 
tensive cysts  to  the  size  of  a  fist — was  seen  in  one  case  bj^  Friedlander. 

I  shall  not  go  any  further  into  the  subject  of  the  dermoid  cysts  here, 
but  only  present  to  the  Society  3  specimens  removed  by  laparotomy 

*  Chicago  Med.  Jour,  and  Examiner,  1887,  vol.  liv,  p.  381. 
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within  the  past  year,  and  will  call  attention  to  the  points  of  interest 
illustrated  by  each  one  in  particular. 

Case  I. — This  specimen,  at  the  time  of  the  operation  the  size  of  a  fist,  now  much 
smaller  from  shrinking  in  the  alcohol,  was  removed  from  a  girl  of  twenty.  There  was  no 
difficulty  about  the  removal,  but  I  am  sorry  to  say  that  the  patient  died  from  acute  sepsis 
thirty-six  hours  after  the  operation.  Besides  the  sebaceous  matter  and  the  hairs,  which 
you  have  already  seen  in  Dr.  Jackson's  specimens,  we  find  in  dermoid  cysts  very  commonly 
— in  from  20  to  50  per  cent,  of  the  cases — teeth  inserted  in  the  soft  dermoid  wall  or  in 
pieces  of  bone  contained  in  the  latter,  or,  finally,  free  in  the  contents  of  the  sac.  As  a 
rule,  there  are  only  a  few  teeth  in  a  cyst;  but  Schnabel  has  seen,  in  a  case  of  a  girl  of  thir- 
teen, over  100,  and  Autenrieth  describes  a  case  in  a  twenty-two-year-old  woman  in  which 
300  teeth  were  removed  and  as  many  more  left  in  the  cyst.  As  Olshausen  states,  it  is 
impossible  to  understand  the  presence  of  such  numbers  of  teeth  without  the  explanation 
that,  the  same  as  in  children,  multiplication  of  the  enamel  germ  takes  place,  and  a  set  of 
milk-teeth  are  followed  by  a  set  of  permanent  ones.  That  this  is  more  than  a  mere  theory 
is  proved  by  a  specimen  in  Rokitansky's  collection  in  Vienna,  in  which  there  is  seen  a  milk- 
tooth  with  the  root  absorbed  down  to  the  crown  by  atrophy  from  pressure  of  the  overlying 
permanent  tooth.  Spencer  Wells,  in  his  "Ovarian  Tumors,"  states  that  he  has  seen  one 
similar  instance.  In  the  specimen  before  us  this  fact  is  illustrated  to  perfection.  From 
the  soft  parts  on  the  surface  of  this  little  piece  of  bone,  in  the  wall  of  the  cyst,  you  see 
attached  a  tooth  corresponding  in  shape  and  size  exactly  to  a  temporary  incisor  of  the 
upper  jaw.  I  have  made  an  incision  through  the  gum,  if  we  may  use  that  expression,  and, 
as  you  see,  the  root  is  absorbed  almost  down  to  the  crown.  When  we  turn  this  milk-tooth 
to  the  side,  we  see  the  crown  of  the  overlying  tooth.  This  is  larger,  and  has  the  exact 
shape  of  the  corresponding  permanent  incisor. 

Case  II. — The  next  specimen  is  a  very  large  dermoid  cyst  from  the  left  ovary  of  a 
woman  at  fifty.  It  filled  the  whole  abdominal  cavity  up  into  the  cardia,  and  gave  the 
exact  symptoms  of  a  proliferating  cystoma  or  multiple  cyst,  as  there  were  felt,  besides  the 
main  cavity,  harder,  lobulated  portions,  which  I  supposed  to  be  smaller  and  more  tense 
cysts.  As  she  gave  the  history  of  a  cyst  which  ruptured  when  she  was  fourteen  years  old 
and  caused  several  months  of  suffering  from  peritoneal  symptoms  and  then  disappeared, 
not  to  return  until  after  the  age  of  forty-five,  I  thought  that  a  dermoid  cyst  was  out  of  the 
question.  At  the  operation,  which  was  difficult  on  account  of  many  adhesions  and  the 
nature  of  the  contents  of  the  cyst,  I  found  this  very  large  dermoid  cyst,  containing — 

(a)  Three  or  four  gallons  of  a  brownish  fluid,  in  which  floated  hundreds  of  thousands 
of  round,  yellowish-white,  small  bodies,  the  size  of  a  hemp-seed  up  to  a  pea.  I  pass  around 
a  sample  of  them  in  these  two  glasses.  These  bodies  are  soft,  have  the  consistence  of 
butter,  and  are  found  under  the  microscope  to  consist  of  irregular  masses  of  amorphous 
fat,  with  pavement  epithelial  cells  interspersed  here  and  there,  single  or  in  groups. 

(6)  A  yellowish-white,  butter-like  mass,  the  same  as  the  small  bodies  if  matted  to- 
gether, filling  up  entirely  some  of  the  chambers  of  the  cyst,  with  no  fluid  mixed  with  it. 
This  peculiar  arrangement  of  the  fat  is  rare.  Rokitansky  saw  in  a  cyst  70  bodies  the  size 
of  a  hazelnut  and  very  many  the  size  of  a  pea  swimming  in  a  brownish  fluid.  Routh, 
according  to  Spencer  Wells,  saw  a  similar  case,  the  balls  showing  under  the  microscope 
concentric  layers  of  amorphous  fat  around  a  nucleus  of  cholesterin  crystals.  Frankel, 
cited  by  Olshausen,  found  the  whole  contents  of  a  dermoid  cyst  to  be  numerous  hard, 
mostly  round  or  irregular  balls,  consisting  of  amorphous  fat,  fatty  degenerated  epithelial 
cells,  and  hairs.  The  shape  of  the  cyst  is  peculiar,  inasmuch  as  it  gives  the  appearance  of  a 
conglomeration  of  cysts.  But  close  inspection  shows  that  all  these  communicate  with  each 
other  so  as  to  form  one  large  though  very  irregular  cavity.     Thus  in  reality  we  have  before 
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US  a  monocyst,  characteristic  of  the  dermoids,  as  I  mentioned  before.  In  the  wall,  how- 
ever, we  find  a  number  of  smaller  cysts,  the  size  of  a  pea  to  a  hazelnut — these  do  not  con- 
tain the  same  fatty  material  as  the  main  cyst,  but  a  colloid  mass,  and  are  due  to  secondary 
colloid  degeneration  in  the  wall  of  the  latter.  The  inner  surface  of  the  large  dermoid  cyst 
shows  in  some  places  irregular  masses  of  bone  embedded  in  the  wall,  and,  further,  as  in 
Dr.  Jackson's  cases,  the  following  condition:  We  do  not  find  typical  skin,  with  hairs,  se- 
baceous glands,  epidermis,  and  so  on,  everywhere  on  the  inside.  This  is  found  only  on 
part  of  it,  forming  one  or  several  irregular  islands.  The  remainder  of  the  cyst-wall  is 
smooth,  has  the  characteristics  of  an  ordinary  cystoma,  with  a  single  layer  of  epithelial, 
cuboid,  or  cylindric  cells.  It  may  be  that  the  dermoid  portion  of  the  wall  secretes  the  fat 
and  the  cystoid  portion  mainly  a  serous  or  albuminous  fluid.  Movements  of  a  cyst  con- 
taining at  the  same  time  a  thin  serous  fluid  and  sebaceous  matter  might  (Rokitansky) 
shape  this  suspended  fat  into  the  small,  round  masses  just  the  same  as  butter  when  in  the 
process  of  churning.  However,  if  this  was  the  right  explanation,  it  appears  that  this 
peculiar  formation  is  seen  only  in  very  exceptional  cases.  The  right  ovary  was  trans- 
formed into  a  dermoid  cyst  the  size  of  an  orange.  Notwithstanding  the  dermoid  cysts  on 
both  sides,  the  woman  had  a  number  of  children,  the  youngest  sixteen  years  old  at  the 
time  of  the  operation.  The  patient  never  rallied  from  the  shock  of  the  operation,  and  died 
twelve  hours  afterward. 

Case  III. — The  third  specimen  is  a  dermoid  cyst  taken  from  a  woman  of  twenty-three. 
It  was  noticed  for  about  one  year  and  a  half  before  the  operation,  at  which  time  it  was  one 
and  a  half  times  as  large  as  a  child's  head.  There  was  no  particular  difficulty  about  getting 
it  out.  When  I  opened  the  abdomen  and  came  on  the  cyst,  it  was  transparent,  so  that  I 
did  not  think  it  was  a  dermoid  cyst,  and  I  inserted  a  Koberle's  trocar,  which,  of  course,  we 
should  never  do  in  dermoid  cysts  if  we  can  help  it.  Immediately  the  trocar  was  stopped 
up  by  what  I  found  later  was  a  mass  of  hairs  and  sebaceous  matter,  so  that  I  had  some 
difiiculty  in  keeping  the  abdominal  cavity  clean.  However,  she  recovered  without  any 
greater  trouble  than  a  little  abscess  in  the  abdominal  wall  from  one  of  the  sutures. 

Before  demonstrating  the  specimen  I  wish  to  make  a  few  remarks  in 
regard  to  malignancy  of  dermoid  cysts.  As  a  rule,  we  regard  a  dermoid 
cyst  as  a  benignant  new  formation,  and  a  malignant  character  is  here  a 
rather  rare  exception.  We  make  a  distinction  between  malignancy  of  a 
dermoid  cyst  'per  se  and  malignancy  from  a  combination  of  dermoid 
cysts  with  carcinoma  or  sarcoma.  The  malignancy  of  a  dermoid  cyst 
as  such  is  very  rarely  seen.  Kolaczek  relates  a  case,  operated  upon  by 
Martini,  in  which,  besides  a  common  dermoid  cyst  with  a  perfectly 
smooth  surface,  there  were  found  in  the  walls  of  the  peritoneal  cavity 
small  nodules  in  great  number,  the  size  of  a  millet-seed,  and  a  yellowish 
color.  Many  of  these  little  tumors  had  a  light-colored  hair  sticking  out 
from  their  centers  into  the  peritoneal  cavity.  Similar  were  seen  in  a 
case  operated  upon  by  Billroth,  reported  by  Frankel. 

Malignancy  of  a  dermoid  cyst  from  combination  with  carcinoma, 
sarcoma,  and  myoma:  These  tumors,  originating  in  the  tissues  of  the 
cyst,  are  not  so  very  seldom  met  with,  and  have  been  observed  more 
commonly  of  late  years  because  a  more  minute  microscopic  examination 
is  made  now  than  in  former  years.  Olshausen  mentions,  as  bearing 
upon  this  subject,  a  statement  of  Doran  that  he  had  seen  in  several 
instances  malignant  tumors  of  the  abdominal  cavity  follow  extirpation 
of  dermoid  cysts.     On  examining  the  main  wall  of  the  specimen  before 
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US,  we  find  on  the  dermoid  island,  with  its  hairs  and  a  plate  of  bone  in 
the  wall,  the  following  unusual  formations: 

(a)  A  large  black  mole:  It  is  of  irregular,  lobulated  shape,  2  by  3 
inches  in  diameter,  slightly  elevated  over  the  surrounding  skin,  and  has 
a  velvety,  uneven  surface,  without  hairs.  Microscopic  examination 
shows  the  common  structure  of  pigmented  moles,  which,  as  you  will 
remember,  has  a  great  similarity  to  that  of  a  sarcoma. 

(6)  A  papilloma  the  size  of  a  pea:  You  will  see  it  outside  of  the  mole, 
on  the  skin  over  the  bony  mass.  It  is  surrounded  by  a  thick,  wrinkled 
skin  beset  with  hairs.  On  transverse  section  it  shows  a  solid  center 
covered  with  the  pointed  excrescences  resembling  exactly  a  large  wart 
with  long  papillae,  as  we  sometimes  find  them  on  the  skin  of  the  hand. 
A  detailed  microscopic  examination  and  description  of  all  the  specimens 
is  not  as  yet  finished,  but  I  intend  to  give  it  in  a  future  discussion.  It 
is  sufficient,  however,  here  to  call  attention  to  the  important  bearing  the 
two  benignant  new  formations  found  in  this  cyst  have  upon  the  malig- 
nancy just  spoken  of.  It  is  well  known  that  moles  often  furnish  the  soil 
for  sarcomata,  and  that  warts  or  papillomata,  for  years  benignant, 
sometimes  all  of  a  sudden  commence  to  grow  because  they  are  trans- 
formed into  a  carcinoma  or  a  sarcoma.  The  rapidity  with  which  a 
dermoid  cyst  sometimes  will  grow  involves  a  great  nutritive  hyper- 
activity. I  can  understand  that  this,  in  its  turbulent  way  of  forming 
tissues  without  an  etiologic  object,  could  cause  the  physiologic  resistance 
to  disappear  and  thus  open  up  the  gates  for  malignant  tumors. 


THE  OPERATIVE  TREATMENT  OF  RETROPERI- 
TONEAL CYSTS  IN  CONNECTION  WITH  MIK- 
ULICZ'S METHOD  OF  DRAINAGE* 


It  is  not  my  intention  to  give  an  exhaustive  review  of  the  entire 
subject  of  retroperitoneal  or  parovarian  cysts,  but  I  merely  wish  to 
call  attention  to  the  subject  for  discussion,  giving  some  of  my  own 
experiences,  with  a  view  to  bringing  out  those  of  other  Fellows  of  the 
Society.  The  subject  is  that  of  so-called  parovarian  cysts,  or  cysts  of 
the  broad  ligament,  or  cysts  with  fimbriated  epithelium,  and  I  wish  to 
call  attention  to  a  few  facts  concerning  them  before  showing  specimens. 

We  know  that  these  cysts  are  said,  in  a  great  majority  of  cases,  to 
develop  from  the  parovarium,  the  rudimentary  sexual  remnant  of  the 
Wolffian  bodies;  more  rarely  they  are  said  to  develop  from  the  epo- 
ophoron;  finally,  it  is  possible  that  cysts  of  the  broad  ligament  may 
originate  from  hematomas.  The  canals  of  the  parovarium,  being  lined 
with  fimbriated  epithelium,  may  account  for  the  fact  that  the  inside 
of  a  number  of  these  cysts  is  found  to  be  lined  with  this  form  of  epithe- 
lium. 

Parovarian  cysts  are  typical  monocysts.  In  this  respect  they  differ 
materially  from  proliferating  cystomata  or  other  ovarian  cysts  developed 
in  or  into  the  broad  ligament.  Both  classes  are  retroperitoneal  cysts, 
inasmuch  as  they  are  situated  behind  the  peritoneum  of  the  posterior 
wall  of  the  abdomen,  but  the  cysts  of  ovarian  origin  are  more  likely  to 
have  only  a  partial  retroperitoneal  or  intraligamentous  development; 
that  is,  part  of  the  tumor  within,  part  outside  of,  the  broad  ligament; 
while  the  parovarian  cysts  proper  are  more  likely  to  be  completely 
surrounded  by  the  broad  ligament.  From  the  broad  ligament,  and 
separating  its  two  layers,  they  commonly  develop  inward  to  the  sides 
of  the  uterus  and  downward  toward  the  bottom  of  the  small  pelvis. 

They  are  usually  thin-walled,  lined  with  fimbriated  epithelium  or 
mixed  fimbriated  and  common  cylindric  epithelium;  consequently 
their  interior  surface  is  smooth,  and  they  contain  a  thin,  colorless,  clear 
fluid  of  low  specific  gravity,  with  no  formed  elements.  Between  the 
peritoneal  covering  and  the  cyst-wall  there  is  usually  a  layer  of  loose 
connective  tissue  with  but  few  vessels,  which  explains  the  facility  with 
which  these  cysts  may  sometimes  be  separated  from  the  broad  ligament 
covering  them,  and  enucleated  without  the  use  of  cutting  instruments, 
and  with  very  little  harm. 

A  typical  cyst  of  this  kind  should  have  the  Fallopian  tube  on  its 

*  Jour.  Amer.  Med.  Assoc.  1887,  vol.  viii,  p.  568.  Remarks  before  the  Chicago 
Gynecological  Society,  March  18,  1887. 
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outside  stretched  out  and  flattened,  because  the  cyst  develops  into  the 
little  mesentery  of  the  tube.  In  the  same  way  the  ovary  is  found 
stretched  out  and  flattened  on  the  outside  of  the  cyst  near  the  tube. 
Exceptions  to  these  common  anatomic  characters,  however,  are  found. 
The  cyst-wall  may  be  thick,  may  become  the  seat  of  secondary  growths, 
such  as  papillae  or  papillomatous  fimbriated  tumors,  which,  having 
developed  on  the  inside  of  the  cyst,  may  perforate  the  cyst-wall,  pro- 
trude on  the  outside,  and  take  upon  them  a  malignant  or  semi-malig- 
nant character,  invade  the  general  peritoneal  cavity,  giving  rise  to 
multiple  metastatic  papillomata. 

In  cases  of  this  kind  the  contents  of  the  cyst  is  not  a  thin,  clear, 
serous  fluid,  but  resembles  more  or  less  the  fluid  of  the  ovarian  cysto- 
mata,  with  numerous  formed  elements,  viscid  character,  and  hematin 
or  blood  mixed  with  it.  The  connective-tissue  layer  between  the  cyst 
and  the  broad  ligament  may  not  be  loose  and  deflcient  in  vessels,  but 
is  sometimes  so  tense  as  to  make  separation  of  the  cyst  here  almost  or 
entirely  impossible,  and  it  may  contain  numerous  large  vessels. 

As  to  the  symptoms:  The  cysts  usually  grow  slowly,  and  do  not 
cause  any  inconvenience  unless  they  reach  a  considerable  size.  They 
are  usually  not  very  tense.  The  fluctuation  is  quite  distinct  and 
superficial.  When  such  a  monocyst  is  large,  the  abdomen  is  likely  to 
be  flat  when  the  patient  is  recumbent,  as  in  ascites,  and  the  percussion- 
note  is  apt  to  change  somewhat  with  the  position  of  the  patient,  thereby 
sometimes  making  the  differential  diagnosis  still  more  difficult. 

The  parovarian  cysts  are  likely  to  burst  spontaneously,  but  the 
contained  fluid  is  so  little  irritative  in  character  that  peritonitic  symptoms 
rarely  follow,  the  thin,  clear  fluid  being  absorbed  quickly  and  readily. 
On  this  account  these  are  the  cysts  of  the  abdominal  cavity  which  best 
permit  of  puncture  or  aspiration,  as  these  trifling  operations  are  not 
uncommonly  followed  by  radical  cures. 

In  this  connection  I  will  describe  a  case  which  came  under  my 
observation  in  1884.  A  girl  eighteen  years  of  age  came  to  me  from 
Racine,  who  had  a  cyst  extending  above  the  umbilicus,  and  about  the 
size  of  a  uterus  in  the  seventh  month  of  gestation.  She  had  been  accused 
by  her  relatives  of  being  pregnant,  but  knowing  this  was  not  the  case, 
came  on  here.  On  examination  I  found  the  uterus  of  normal  size  on 
one  side  of  the  cyst,  and  in  my  office,  with  a  common  hypodermic 
syringe,  I  drew  off  and  took  away  for  examination  a  perfectly  clear 
fluid,  and  told  the  patient  to  come  down  for  operation.  She  went  home 
to  make  her  arrangements,  and  came  down  a  month  later.  The  cyst 
had  entirely  disappeared,  without  symptoms  of  peritonitis. 

In  a  case  like  this  there  may,  of  course,  be  a  doubt  as  to  the  correct- 
ness of  the  diagnosis  of  a  parovarian  cyst;  but  it  is  reasonably  certain 
that  this  was  the  case,  as  one  of  the  characteristics  of  this  class  of  cysts 
is  that  rupture  into  the  peritoneal  cavity  causes  no  peritonitis,  and  the 
fluid  is  absorbed  without  difficulty. 

The  method  of  operating  on  these  cysts  we  owe  to  Dr.  Miner,  of 
Buffalo,  N.  Y.,  who  pubHshed  in  1869  his  operation  by  enucleation. 
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The  surface  of  the  tumor,  or,  rather,  the  broad  Hgament,  when 
exposed  after  the  opening  of  the  abdominal  cavity,  is  incised  down  to 
the  wall  of  the  cyst.  In  the  loose  connective-tissue  layer  the  broad 
ligament  is  now  separated  from  the  cyst-wall.  By  means  of  the  finger 
or  blunt  instruments  this  separation  can  be  continued,  without  the 
use  of  any  force  and  without  appreciable  hemorrhage,  until  the  cyst 
is  completely  enucleated,  and  may  be  lifted  out  of  the  cavity.  Evacu- 
ation of  the  cyst  fluid  after  partial  denudation  of  the  wall,  as  a  matter 
of  course,  facilitates  enucleation. 

In  some  cases  of  parovarian  cysts  the  development  is  to  such  an 
extent  peripheral  in  the  broad  ligament  that  the  uterine  half  of  the 
latter  is  long  enough  for  the  formation  of  a  pedicle.  In  such  cases 
the  usual  operation  for  ovarian  cysts  may  be  performed  at  a  sacrifice 
of  the  covering  broad  ligament,  with  tube  and  ovary.  But  such  a 
peripheral  development  is  not  the  rule,  and  whenever  the  cyst  is  devel- 
oped down  upon  the  uterus  or  into  Douglas'  fossa,  or  farther  away  still 
in  the  retroperitoneal  space,  enucleation  is  the  only  method  available 
for  its  complete  removal. 

Difficulties  during  the  course  of  enucleation  arise  when  the  con- 
nective tissue  is  tense  and  rich  in  vessels,  necessitating  dissection  with 
the  knife  and  numerous  ligatures.  Further,  if  a  large  cyst  develops 
deep  down  in  Douglas'  fossa,  or  even  behind  the  rectum,  or  up  into  the 
mesenteries  of  the  intestines,  sigmoid  flexure,  or  descending  colon  on 
the  left  side,  or  cecum  or  ascending  colon  on  the  right  side,  we  may  find, 
in  such  cases,  smaller  or  larger  proportions  of  these  intestines  spread 
over  the  surface  of  the  cyst  longitudinally  and  transversely,  just  the 
same  as  the  Fallopian  tube.  It  may  be  difiicult — almost  impossible — 
to  remove  the  cyst-wall  from  the  intestines  in  such  cases,  and  danger 
may  arise  from  the  fact  that  the  intestine  will  not  bear  denudation  of 
the  muscular  layers  to  any  extent,  because  it  easily  becomes  gangrenous. 

The  first  case  I  met  with  was  that  of  a  married  woman,  twenty-two 
years  of  age,  from  Racine,  who  had  a  cyst  which  had  been  developing 
for  two  years.  It  was  as  large  as  a  gravid  uterus  at  term  and  contained 
a  clear  fluid.  When  the  abdomen  had  been  opened  and  the  covering 
broad  ligament  had  been  incised  down  to  the  cyst-wall,  I  commenced 
dissection  with  a  view  to  enucleation,  but  after  working  about  half  an 
hour  dissecting  and  ligating  vessels,  I  had  advanced  but  very  little. 
All  that  I  could  get  out  of  the  cyst  was  a  piece  as  large  as  the  palm  of 
the  hand.  Consequently  I  was  obliged  to  leave  the  cyst,  after  having 
united  the  opening  into  it  with  the  abdominal  wound  and  made  use 
of  a  method  of  drainage  of  which  I  had  intended  to  speak  this  evening — 
the  so-called  Mikulicz  drainage.     The  patient  made  a  good  recovery. 

About  a  year  ago  Mikulicz,  of  Cracow,  proposed  the  following 
method  of  drainage,  not  only  for  retroperitoneal  cysts,  which  can  be 
excluded  from  the  general  peritoneal  cavity,  by  uniting  them  to  the 
abdominal  wound,  but  also  for  drainage  in  the  peritoneal  cavity  itself. 
He  takes  a  small  piece  of  iodoform  gauze,  stitches  a  silk  thread  to  the 
center  of  it,  and  folds  it  up  in  the  form  of  a  pouch,  the  silk  thread  being 
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inside,  that  the  pouch  may  be  drawn  up  from  the  bottom  by  it.  The 
pouch  is  now  pushed  down  to  the  bottom  of  the  cavity,  and  if  nooks  and 
corners  exist,  it  is  pushed  out  so  as  completely  to  fill  them.  In  the 
inside  the  pouch  is  packed  with  iodoform  gauze,  as  much  as  is  necessary 
completely  to  fill  up  these  spaces.  This  is  the  advantage  claimed  by 
Mikulicz  for  this  method  of  drainage  as  compared  with  the  use  of 
glass  or  rubber  drainage.  Besides  the  disinfectant  properties  of  the 
iodoform  gauze  applied  to  the  entire  wall  of  such  a  cyst,  Mikulicz 
states,  as  one  of  the  advantages  of  his  method,  that,  by  the 
capillary  attraction  of  the  gauze,  everything  is  brought  out — fluids 
which  a  glass  or  rubber  drain  could  not  bring  out.  We  must  remember 
that  when  we  drain  the  peritoneal  cavity  with  a  glass  drain  down  between 
the  intestines  or  in  the  cavity  of  the  cyst,  we  cannot  always  expect  to 
get  surrounding  organs  in  so  close  contact  with  the  drain  as  to  drive  the 
fluid  out. 

Further,  there  is  this  to  consider:  that  a  glass  drain  put  down  in 
the  free  peritoneal  cavity  has  no  tendency  to  bring  out  the  fluid  accum- 
ulated at  the  bottom;  the  intestines,  filled  with  air,  will  simply  swim 
in  the  fluid,  and  there  is  no  pressure  from  without  that  will  bring  this 
fluid  out  of  the  glass  drain,  while  the  capillarity  of  the  gauze  is  likely 
to  help  in  that  direction.  I  have  had  this  remain  in  all  these  cases  for 
about  two  weeks.  As  soon  as  the  discharge  ceases  I  commence  first 
to  pull  out  the  loose  gauze  inside  the  sac.  If  a  space  is  left  after  this 
has  been  pulled  out,  I  press  in  at  that  dressing  a  little  more  gauze. 
This  is  gradually  removed,  and  the  pouch  itself  is  then  pulled  out  by 
the  thread  gradually  and  finally.  In  all  my  cases  it  came  out  at  about 
the  end  of  the  second  week. 

The  second  case  was  similar  to  the  first,  inasmuch  as  there  was  no 
possibility,  at  least  as  far  as  my  ability  went,  of  getting  the  cyst  out. 
It  was  a  large  cyst  of  eight  years'  development  in  a  woman  fifty  years 
of  age  from  Sioux  City,  Iowa.  A  prolapse  of  the  uterus  had  developed 
during  this  time,  and  I  was  able  to  get  out  of  the  cyst,  after  considerable 
dissection,  hardly  more  than  two  square  inches.  I  used  the  Mikulicz 
drain,  with  the  same  result  as  before.  The  patient  was  operated  upon 
October  31,  1886. 

In  the  two  above-mentioned  cases  enucleation  was  impossible,  and  we, 
with  Ohlshausen,  may  have  to  class  them  under  unfinished  operations, 
so  far  as  the  extirpation  of  the  cyst  is  concerned.  But  in  cysts  of  the 
broad  ligament,  such  an  unfinished  operation  is,  as  a  rule,  followed  by 
undisturbed  and  perfect  recovery,  and  so  I  feel  inclined  rather  to  classify 
the  above-named  method  of  operating  as  a  legitimate  one  for  non- 
enucleable  parovarian  cysts,  than  to  use  the  somew^hat  misleading  and 
sinister  term  of  incomplete  operation. 

The  third  case  was  a  woman  fifty  years  of  age,  in  whom  the  cyst  had 
taken  three  years  to  develop.  The  operation  was  performed  February 
2,  1887.  The  outside  of  the  cyst  looked  smooth  in  this  case  because 
the  connective  tissue  was  so  loose.  It  was  the  easiest  thing  imaginable 
to  enucleate  it  from  the  retroperitoneal  cavity  in  which  it  was  developed. 
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There  were  not  two  vessels  to  tie,  and  this  accounts  for  the  smoothness 
of  the  outer  surface.  This  cyst  was  a  typically  normal  one  of  that  class, 
as  it  was  covered  all  over  with  the  broad  ligament.  The  fluid  was 
perfectly  clear;   no  remnant  of  blood-clot  was  present. 

Now,  when  the  cyst  has  been  enucleated,  the  question  arises,  what 
to  do.  I  was  afraid  to  leave  this  large  retroperitoneal  wound  without 
drainage,  so  I  used  Mikulicz's  method,  and  the  woman  is  well.  It 
is,  however,  a  debatable  question,  and  in  the  future  it  is  probable  that 
in  a  case  like  this  drainage  will  not  be  used.  Authorities  like  Olshausen 
very  strongly  recommend,  even  for  a  cavity  as  large  as  that,  not  to  drain 
at  all — not  even  to  unite  the  surface  of  the  peritoneum  so  as  to  exclude 
the  retroperitoneal  wound  from  the  general  peritoneal  cavity.  He  says 
that  when  there  is  no  infection,  no  sepsis,  during  the  operation,  there 
will  be  no  peritonitis,  and  no  septicemia  afterward.  He  also  states 
that  he  usually  leaves  the  cavity  alone  after  these  enucleations,  and  that 
peritonitis  seldom  or  never  follows  as  a  consequence  of  the  operation, 
nor  do  pelvic  abrasions  form. 

This  is  where  the  matter  stands,  and  these  are  the  points  for  dis- 
cussion. I  must  say  that  I  do  not  dare  to  rely  so  fully  on  entire 
asepsis  during  the  operation  as  to  leave  drainage  out.  Undoubtedly 
the  recovery  of  the  patient  is  quicker  and  easier  without  than  with 
drainage,  as  very  often,  in  the  latter  case,  a  fistula  remains  which  may 
keep  open  for  months. 

The  fourth  case  was  an  old  and  rather  anemic  patient,  more  than 
fifty  years  of  age,  but  apparently  sixty.  She  was  pale  and  emaciated, 
and  had  a  large  retroperitoneal  cyst,  located  partly  in  the  peritoneal 
and  partly  in  the  retroperitoneal  cavity,  or,  in  other  words,  of  partly 
extraligamentous  and  partly  intraligamentous  development.  As  a 
natural  consequence,  the  enucleation  was  diflScult,  since  the  peritoneal 
cavity  was  once  entered.  On  the  inside  of  the  cyst  were  papillomatous 
masses  such  as  are  found  in  smaller  growths — cystomata  of  the  ovary. 
These,  of  course,  always  indicate  malignancy.  On  the  inside  of  this 
cyst  the  surface  was  rough,  velvety  from  the  diflFuse  papillomatous 
condition  of  the  entire  inner  wall,  and  in  some  places  grown  out  into 
a  large  papilloma,  but  in  no  place  smooth. 

The  operation  in  this  case  was  rendered  more  difficult  because  the 
connective  tissue  surrounding  the  intraligamentous  portion  of  the  cyst 
was  comparatively  tense,  and,  further,  because  it  had  grown  up  into 
the  mesentery  of  the  sigmoid  flexure,  so  as  to  be  covered  by  it.  When 
the  cyst  was  enucleated,  there  was  a  portion  of  the  sigmoid  flexure  that 
I  was  afraid  of. 

There  is  one  other  point  beside  the  intestines  which  we  should  be 
careful  to  avoid  in  the  extirpation  of  these  retroperitoneal  cysts;  that 
is,  the  ureters.  As  soon  as  we  get  into  the  neighborhood  of  the  large 
vessels  in  the  posterior  wall,  we  must  look  carefully  out  for  the  ureters 
and  locate  them  by  palpation,  as  when  the  ureter  is  adherent  to  the 
cyst,  it  may  be  easily  torn.  Mikulicz's  drainage  was  used  in  this  case, 
as  in  the  others.     The  first  three  or  four  days  she  had  no  untoward 
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symptoms,  but  on  the  fourth  or  fifth  day  she  commenced  to  vomit, 
and  became  somewhat  deUrious  and  sleepy,  and  died,  the  temperature 
not  having  exceeded  101°  or  102°  F.  I  saw  her  the  evening  before  she 
died,  and  expected,  on  account  of  the  vomiting,  to  find  peritonitis,  but 
there  were  no  local  symptonls  at  all.  Then  I  supposed  it  to  be  sepsis 
without  peritonitis,  but  the  autopsy  showed  the  cause  of  death  to  be 
uremia. 

We  found  in  both  kidneys,  from  pressure  of  the  tumor  on  the  ureters 
in  a  state  of  dilatation,  not  exactly  hydronephrosis,  but  dilatation  and 
subsequent  atrophy,  to  a  sufficient  degree  in  my  opinion  to  account  for 
uremia,  for  we  know  that  patients  with  so  much  degenerative  disease 
of  the  kidneys  of  any  kind  as  almost  to  reach  the  limit  of  secreting  tissue 
are  apt  to  get  uremia  after  operation.  Whether  the  operation  or  the 
anesthetic  is  the  cause,  I  cannot  say;  but  it  is  a  well-known  fact.  After 
the  opening  of  the  abdominal  cavity  Mikulicz's  drain  was  laid  down 
right  between  the  loops  of  intestine,  and,  of  course,  a  local  but  aseptic 
peritonitis  formed  along  the  drain.  You  will  notice  on  the  specimen 
I  now  present  the  impression  of  the  meshes  of  the  tissue  of  the  drain, 
but  outside  of  this  a  perfectly  clear  and  smooth  peritoneum. 

As  I  remarked  before,  the  chief  point  for  discussion  is  the  drainage. 
Olshausen  does  not  drain  in  any  such  cases.  This  may  be  thus  ex- 
plained: He  says  that  in  many  cases  of  this  kind  it  is  impossible  to 
finish  the  operation.  If  we  accept  his  classification,  two  of  my  cases 
would  be  termed  unfinished  operations;  but  I  am  certain  that  with  an 
unfinished  operation  and  a  MikuHcz's  drain,  a  radical  cure  may  be 
effected  just  as  well,  perhaps,  as  if  the  cyst  had  been  taken  out. 


VAGINAL  HYSTERECTOMY  * 

THE  ACTUAL  STATUS  OF  THE  OPERATION  AND  REPORT 

OF  4  CASES 


In  the  short  space  of  eight  years,  since  1879,  when  Czerny,  Billroth, 
Schroder,  and  Mikulicz  revived  vaginal  hysterectomy,  a  large  number 
of  operations — probably  nearly  500 — have  been  performed,  and  a  con- 
siderable amount  of  literature  on  this  subject  has  been  brought  forth. 
In  spite  of  adverse  criticism  and  the  apparent  gravity  of  the  operation, 
it  has  had  a  more  thorough  and  general  trial  than  could  have  been 
expected  in  so  short  a  time,  and  for  an  operation  attended  by  the  uncer- 
tainty as  to  results  which  pertains  to  all  operations  for  malignant 
tumors. 

Modern  surgery,  with  its  allowance  of  more  radical  and  wider  lines 
for  the  operations  for  the  removal  of  sarcomata  and  carcinomata,  has 
generally  procured  a  larger  percentage  of  definite  cures  for  these  tumors 
in  all  parts  of  the  body.  Although  a  percentage  of  between  10  and  20 
permanent  cures  seems  small,  yet  it  holds  out  a  distinct  ray  of  hope 
as  compared  with  inevitable  death  on  the  side  of  non-interference — a 
ray  strong  enough  to  cause  operations  of  this  kind  to  be  kept  up,  even 
if  the  immediate  risk  to  life  is  considerable.  This  immediate  mortality, 
however,  must  be  within  certain  limits  to  permit  of  the  general  adop- 
tion of  an  operation.  Freund's  abdominal  hysterectomy,  with  its 
mortality  of  70  per  cent.,  was  too  grave  even  for  malignant  tumors. 
Vaginal  hysterectomy,  with  an  initial  mortality  of  about  30  per  cent., 
was  not  so  grave  as  to  prevent  the  general  adoption  of  the  operation. 
But  even  this  mortality  has  been  one  of  the  main  arguments  advanced 
from  the  beginning  against  the  practicability  of  the  operation.  It  is, 
therefore,  an  important  question  to  ask:  Has  vaginal  hysterectomy 
become  less  dangerous  since  its  revival  by  Czerny  in  1879? 

The  mortality  from  the  operation  for  the  first  five  years,  up  to  1884, 
has  been  stated  by  Munde  to  be  28  per  cent.  In  a  paper  read  before 
the  American  Gynecological  Association  in  1884  he  tabulated  all  the 
cases  to  be  found  in  the  literature,  both  in  Europe  and  in  the  United 
States.  The  number  of  operations  was  255,  with  72  deaths.  For  the 
operations  of  1885,  recorded  in  Virchow's  Jahresbericht  for  1886,  the 
mortality  is  already  much  lower.  I  find  reports  from  32  operators  of 
106  cases,  with  17  deaths,  or  16  per  cent.  R.  Martin  reports,  in  his  work 
of  1887,  66  cases  with  11  deaths,  or  16  per  cent.     Special  reports  from 
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individual  operators  in  the  past  year  show  even  more  favorable  results. 
Thus  we  find  reported  by  Klotz  17  cases,  with  no  deaths,  and  by  T. 
Gaillard  Thomas,  15  cases,  with  no  deaths.  Most  valuable,  however, 
from  the  large  number  of  cases,  are  the  recent  reports  of  Fritsch  and 
Leopold.  Fritsch  reports  60  cases,  with  7  deaths,  or  11%  per  cent., 
and  Leopold,  48  cases,  with  3  deaths,  or  6.25  per  cent.  The  reports  from 
the  last  operators  include  all  their  operations  from  1883  to  1887.  Leo- 
pold's mortality  of  6.25  per  cent,  is  the  lowest  on  record  for  a  large 
number  of  cases. 

In  the  beginning  of  his  work  in  this  line  every  operator  has  undoubt- 
edly operated  in  cases  which  were  too  far  advanced  for  reasonable  hope 
of  eradication  of  the  disease.  The  more  recent  the  origin  of  the  tumor, 
and,  consequently,  the  more  limited  the  extent  of  the  growth,  the 
better  are  the  immediate,  as  well  as  the  remote,  prospects  for  the  patient. 
If,  then,  in  future,  the  cases  for  operation  are  properly  selected,  we  may 
expect  that  the  mortality  will  reach  a  reasonably  low  figure.  I  think 
we  must  agree  with  Fritsch  in  his  statement  that  he  has  "no  doubt 
that  in  the  near  future  the  mortality  in  general  will  come  down  to  3  or 
4  per  cent." 

It  certainly  seems  remarkable  and  far  surpassing  all  expectations 
that,  in  less  than  ten  years  after  the  reintroduction  of  this  operation 
in  surgery,  its  mortality  should  have  come  down  to  almost  the  same 
point  as  that  from  laparotomy  for  ovarian  tumors.  Ovariotomy 
required  a  much  longer  series  of  years  to  attain  the  point  of  safety 
which  it  has  now  gained.  Vaginal  hysterectomy  for  carcinoma  may 
now  be  said  to  be  not  more  dangerous  than  the  extirpation  of  a  carcino- 
matous mamma,  with  removal  of  the  axillary  glands,  for  which  oper- 
ation Billroth  in  1880  gave  a  mortality  of  10  per  cent. — a  percentage 
still  further  reduced,  as  shown  by  Schmidt,  from  Ktister's  service  in  the 
Augusta  Hospital  in  Berlin,  to  5.2  per  cent. 

The  partial  operation  of  low  or  high  vaginal  amputation  of  the 
cervix  has  been  urged  as  a  substitute  for  vaginal  hysterectomy  in  all 
cases  of  carcinoma  of  the  vaginal  portion,  and  the  more  limited  cases  of 
carcinoma  of  the  cervix.  The  former  operation  is  said  to  be  much  less 
dangerous  than  the  latter.  We  must  then  ask  the  question:  Are 
partial  operations  on  the  carcinomatous  uterus,  provided  they  permit 
of  the  effective  removal  of  the  tumor,  preferable,  as  being  much  less 
dangerous  than  the  operation  of  total  extirpation? 

Pawlik  reports  a  large  series  of  galvanocaustic  operations  from 
Braun's  clinic  in  Vienna— 137  cases,  with  10  deaths;  that  is,  7H  per  cent. 
In  12  of  the  cases  of  recovery  late  hemorrhages  of  a  severe  character 
were  observed.  Schroder  reports  136  amputations  of  the  vagin-al 
portion  and  cervix,  with  10  deaths  from  sepsis — that  is,  7.4  per  cent. 
Wallace  reports  10  cases  with  2  deaths,  or  20  per  cent.  Gusserow  has 
had  33  cases,  with  3  deaths,  or  9  per  cent. 

We  may  thus  conclude  that  if  the  mortality  of  total  hysterectomy 
is  in  the  neighborhood  of  10  per  cent.,  the  operation  is  not  much  more 
dangerous  than  the  partial  vaginal  operation,  and  agree  with  Schatz, 
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who  wrote  in  1883:  "The  danger  of  the  high  vaginal  amputation  does 
not  seem  to  be  much  smaller  than  that  of  the  total  extirpation." 

A  much  larger  field  than  hitherto  will  undoubtedly  be  accorded  in 
future  to  vaginal  hysterectomy.  It  is  in  many  cases  almost  impossible 
to  determine,  during  the  operation,  how  far  up  into  the  wall  of  the 
uterus  the  carcinomatous  tissue  extends.  Even  with  a  mortality  of 
25  per  cent,  from  total  extirpation  Gusserow,  in  doubtful  cases,  prefers 
this  to  the  partial  operations.  In  this  connection  he  states:  "The 
safer  the  total  extirpation  becomes,  the  more  will  it  take  the  place  of 
amputation  of  the  cervix." 

The  experience  in  a  very  complicated  case  of  Binswanger  is  of  import- 
ance in  our  choice  of  operation.  He  found  a  perfectly  isolated  portio 
carcinoma,  accompanied  by  an  also  isolated  carcinomatous  degeneration 
of  the  mucous  membrane  of  the  fundus.  It  is  generally  accepted  as  a 
law  in  surgery  of  the  mammary  gland  that,  however  localized  a  small 
carcinomatous  nodule  may  be,  nothing  less  than  the  removal  of  the 
entire  gland — and,  I  think  it  safe  to  add,  the  lymphatics  of  the  axilla — 
would  be  the  safe  operative  procedure  to  adopt.  It  can  thus  be  under- 
stood that  authors,  as  Sanger,  Leopold,  Fritsch,  who  believe  in  a  low 
mortality  for  vaginal  hysterectomy,  require  this  operation  to  be  done  in 
all  cases  of  limited  carcinomata,  even  small  carcinomata  of  the  vaginal 
portion,  to  the  exclusion  of  any  of  the  partial  operations.  Fritsch  calls 
attention  to  the  fact  that  a  strict  line  of  demarcation  between  carcinoma 
of  the  cervix  and  of  the  vaginal  portion,  as  described  by  Ruge  and  Veit, 
in  their  classic  article  on  "Uterine  Carcinomata,"  does  not  exist  in  all 
cases.  Some  apparent  portio  carcinomata  extend  deeply  up  into  the 
cervix.  It  is  often  impossible,  during  a  partial  operation,  to  determine 
whether  we  operate  in  healthy  tissue  or  not;  consequently,  in  the  major- 
ity of  such  cases,  total  extirpation  is  safer  as  a  radical  cure  of  the  car- 
cinoma than  partial  operation. 

Indications. — It  is  important  to  determine  in  a  given  case  whether 
a  carcinoma  can  be  operated  upon  with  success,  or  if  it  should  be  let 
alone.  Cancerous  invasion  of  any  of  the  tissues  surrounding  the  uterus 
is  a  contraindication  for  an  operation.  Especially  important  is  the 
mobility  of  the  organ.  Impaired  mobility  usually  means  invasion  of 
the  broad  ligaments,  and  to  this  class  belong  most  of  the  cases  in  which 
the  operation  has  had  either  to  be  abandoned  or  has  been  exceedingly 
diflficult  and  dangerous,  and  been  followed  by  speedy  relapse  in  loco. 
If  the  uterus  is  not  fairly  movable,  the  technical  difficulties  of  the 
extirpation  are  well-nigh  insurmountable.  At  the  same  time  we  must 
be  aware  of  the  possibility  of  meeting  with  commencing  carcinoma  in  a 
uterus  immobilized  by  independent  parametritic  exudates.  If  in  such 
a  case  we  are  able  to  make  a  diagnosis,  there  is  the  possibility  of 
enucleating  the  uterus  from  the  connective-tissue  masses  in  which  it  is 
embedded  without  opening  the  peritoneal  cavity — the  so-called  extra- 
peritoneal vaginal  hysterectomy.  This  operation  was  performed  years 
ago  by  Czerny,  and  it  has  been  lately  recommended  by  Frank,     As 
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the  cases  up  to  this  time  are  so  few,  and  the  descriptions  of  them  so 
incomplete,  further  experience  is  needed. 

Recently,  vaginal  hysterectomy  has  been  resorted  to  in  diseases  of 
the  uterus  other  than  malignant  tumors.  Besides  a  not  inconsiderable 
number  of  operations  for  prolapse  of  the  uterus,  Leopold  has  made  the 
extirpation  for  severe  neurosis;  Bernays,  Frank,  and  others  for  retro- 
flexion, and  Frank  in  several  cases  of  chronic  granulating  adenomatous 
endometritis,  when  complicated  by  hemorrhage  or  parametritis.  As 
yet,  the  last  named  as  indications  for  the  operation  do  not  seem  to  be 
generally  accepted. 

The  operation  itself,  as  far  as  the  details  of  the  procedure  are  con- 
cerned, is  remarkably  unsettled,  and  it  is  difficult  to  find  two  surgeons 
who  operate  exactly  in  the  same  manner.  The  principal  object  to  be 
attained  in  the  choice  of  operation  is  security  against  hemorrhage  and 
sepsis  of  the  abdominal  cavity,  as  well  as  of  the  vaginal  wound.  The 
more  recent  changes  in  the  operation  in  this  direction  have  undoubtedly 
contributed  to  lessen  its  immediate  mortality. 

The  same  preparatory  measures  are  generally  adopted  as  for  lapa- 
rotomy, with  a  view  to  having  the  alimentary  canal  empty.  Thorough 
disinfection  of  the  vagina  is,  in  the  case  of  an  ulcerating  carcinoma, 
rather  difficult,  and  opinions  are  divided  whether  the  removal  of  the 
fetid  carcinoma  tissue  with  the  sharp  spoon  should  take  place  a  day  or 
two  before  the  operation  (Hegar),  or  whether  it  can  be  postponed  so  as 
to  be  the  first  step  in  the  operation  (Leopold  and  Fritsch).  It  seems 
most  convenient  to  do  all  the  operating  at  once,  when,  as  has  been 
demonstrated  by  the  two  last-named  operators,  sufficient  immediate 
disinfection  can  be  had  during  the  operation. 

The  lithotomy  position  is  the  one  almost  exclusively  chosen  as  the 
most  convenient.  Only  a  few,  such  as  A.  P.  Dudley,  of  New  York, 
prefer  to  operate  in  Sims'  position.  Munde  tried  this  position,  but  gave 
it  up  as  inconvenient.  It  would  seem  that  blood  and  irrigation  fluid 
would  be  more  likely  to  enter  the  abdominal  cavity  in  Sims'  position, 
on  account  of  the  difference  in  pressure  in  the  vagina  and  abdominal 
cavity  characteristic  of  the  latter  position. 

It  will  be  necessary  to  divide  a  narrow  vagina  posteriorly,  to  make 
room  for  the  operation.  Simon's  specula,  or  retractors  of  different 
sizes,  or  Fritsch's  speculum,  with  an  apparatus  for  constant  irrigation, 
may  be  used. 

It  does  not  matter  whether  the  uterus  is  drawn  down  into  the  vulva 
with  a  strong  loop  of  silk  or  the  forceps,  provided  the  cervical  tissue 
has  consistence  enough  to  give  a  good  hold.  Mikulicz's  loop  of  silk 
through  the  lower  part  of  the  parametria  does  not  help  materially  in 
bringing  the  uterus  down,  although  it  may  assist  in  making  the  division 
of  the  lateral  attachments  bloodless.  Fritsch  lays  great  stress  on 
commencing  the  operation  by  detaching  the  parametria  from  the  sides 
of  the  cervix,  which  he  accomplishes  in  the  following  manner:  He 
divides  the  parametria  after  successive  ligatures  en  masse  of  portions 
of  the  tissue,  each  one  deeper  than  the  preceding  one,  until,  after  three 
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to  five  such  ligatures,  the  lower  border  of  the  lateral  ligament  is  reached. 
Hemorrhage  from  the  uterine  artery  or  its  branches  is  thus  prevented 
almost  entirely,  and  the  uterus  becomes  loose,  and  can  very  easily  be 
brought  down  into  the  vulva  so  as  to  give  greater  facility  to  the  suc- 
ceeding steps  in  the  operation. 

In  the  detachment  of  the  bladder  and  rectum  from  the  cervix  Martin 
and  Hegar  try  to  avoid  hemorrhage  from  the  vaginoperitoneal  wound 
surface  by  a  row  of  sutures,  including  successively  one  portion  after 
another  of  the  tissues  to  be  divided.  This  procedure  takes  a  good  deal 
of  time,  some  of  which  may,  however,  be  saved  by  not  having  to  ligate 
bleeding  points  after  the  division,  hemorrhage  from  which,  although  not 
copious,  may  sometimes  prove  very  troublesome. 

The  opening  of  the  peritoneal  cavity,  before  and  behind  the  uterus, 
should  always  be  preceded  by  a  renewed,  thorough  disinfection  of  the 
entire  field  of  operation.  Right  here  arises  the  question  of  keeping 
septic  material  out  of  the  peritoneal  cavity.  If  all  hemorrhage  is 
stopped  by  the  above-mentioned  precautions,  sepsis  could  only  arise 
from  contact  between  the  peritoneum  and  the  carcinomatous  cervix 
and  uterine  canal.  Fritsch  recommends  that  the  posterior  fornix  be 
left  in  connection  with  the  uterus  until  the  very  last — that  is,  until 
after  the  detachment  of  the  bladder  and  the  ligation  of  the  broad  liga- 
ments. A  disinfected  sponge  is  passed  up  between  the  uterus  and  the 
bladder,  and  placed  above  and  behind  the  fundus.  To  the  sponge 
should  be  attached  a  loop  of  silk  or  silver  wire  (Leopold),  as  difficulty 
has  sometimes  been  experienced  in  finding  and  removing  a  loose  sponge 
from  the  pelvis.  Fritsch  draws  down  the  fundus  of  the  uterus  through 
the  anterior  culdesac  while  he  ligates  the  broad  ligaments,  thus  leaving 
the  carcinomatous  cervix  in  the  posterior  fornix,  which  has  not  yet 
been  opened,  and  avoids  contact  with  the  peritoneum  by  making  the 
division  of  the  posterior  fornix  the  last  step  in  the  detachment  of  the 
uterus. 

Leopold  opens  into  Douglas'  fossa  before  ligating  the  broad  liga- 
ments, but  he  never  turns — that  is,  anteverts  or  retroverts  the  uterus. 
During  the  ligation  of  the  ligaments  the  uterus  is  left  in  place,  so  that 
the  carcinomatous  cervix  remains  down  in  the  vagina  during  the  entire 
operation. 

I  have  some  doubt  whether  it  is  convenient  or  even  possible  in  all 
cases  to  keep  the  uterus  in  situ  during  the  ligation  of  the  broad  ligament. 
In  my  first  case,  in  which  the  fundus  was  small,  it  was  natural  and  easy. 
In  the  second  case,  in  which  the  uterus  was  larger,  I  found  it  easier  to 
antevert.  Thus,  Fritsch's  advice  in  this  direction  appears  more  applic- 
able to  cases  in  general. 

Ligation  of  the  broad  ligaments  is  one  of  the  most  important  steps  in 
hysterectomy,  inasmuch  as  the  large  vessels,  uterine  and  spermatic, 
must  be  ligated  with  entire  safety  so  as  to  avoid  fatal  hemorrhage. 
Fear  of  not  thus  securing  the  vessels  from  bleeding  has  brought  forth  a 
great  variety  of  methods  to  attain  this  end. 

The  use  of  the  galvanocautery  and  thermocautery  to  insure  security 
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against  hemorrhage  from  the  broad  ligaments  has  been  occasionally 
tried  by  Anderson  and  Simpson,  and  speedily  abandoned  as  unsafe; 
Simpson's  patient  died  from  secondary  hemorrhage. 

Ligation  en  masse  has  been  used  by  Billroth,  Wolfler,  Mikulicz, 
Schroder,  and  Thiersch.  The  dangers  of  ligation  en  masse,  from  its 
liability  to  slip,  compelled  Billroth  to  compress  the  ligament  with  strong 
forceps  before  applying  the  ligature.  Schroder  added  several  separate 
ligatures.  Olshausen  used  a  Cintrat's  wire  constrictor,  and,  later, 
elastic  ligature. 

Ligation  in  Portions. — Czerny  had  already  ligated  in  three  portions, 
and  many  operators  followed  this  method. 

Hemostatic  forceps  left  in  place  for  twenty-four  to  thirty-six  hours 
(Pean). 

Partial  ligation,  step  by  step,  is  probably  the  safest,  and  now  the 
most  commonly  adopted,  method.  It  is  hardly  necessary,  as  Hofmeier 
proposed,  to  divide  the  ligament  between  successive  double  ligatures,  as 
there  is  very  little  hemorrhage  from  the  uterine  ends  of  the  vessels. 
Thus  the  single  step  ligatures,  as  proposed  by  Sanger,  and  now  used  by 
Martin,  von  Teuffel,  Fritsch,  Leopold,  and  many  others,  is  at  present 
regarded  as  the  safest  method  of  procedure. 

The  treatment  of  the  peritoneal  and  vaginal  wound  is  of  paramount 
importance,  inasmuch  as  thereupon  depends  the  prevention  of  septic 
inflammation  in  the  peritoneal  cavity,  as  well  as  in  the  tissues  within 
the  pelvis.  Great  diversity  of  opinion  still  prevails  as  to  the  best  method 
to  be  adopted. 

Schatz  procures  drainage  by  keeping  the  patient  in  a  sitting  position 
during  the  after-treatment — a  method  altogether  inconvenient  for  the 
patient. 

Schroder  has  left  both  wounds  open;  united  the  broad  ligament  with 
the  lateral  corner  of  the  vaginal  wound,  and  placed  a  T-shaped  drainage- 
tube  in  Douglas'  fossa. 

Olshausen  uses  a  drain  in  Douglas'  fossa  and  iodoform  gauze  in 

the  vagina.  .  .   o- 

Martin  uses  a  T-shaped  drain  in  Douglas'  fossa.  Bottmi,  Simpson, 
Thiersch,  Leopold,  and  Fritsch  use  iodoform  gauze  drain  from  Douglas' 
fossa  down  into  the  vagina. 

The  peritoneal  wound  has  been  partially  united,  and  an  openmg 
into  the  peritoneal  cavity  left  for  drainage,  either  in  the  center  or  at 
each  corner  of  the  wound  (Czerny).  The  peritoneal  wound  has  been 
left  open,  and  the  vaginal  wound  partly  united  (Sanger);  iodoform 
gauze  in  the  vagina,  the  peritoneal  wound  united,  and  the  vagmal  wound 
left  open  (Billroth,  Wolfler,  Mikulicz,  Kaltenbach,  von  Teuffel 

The  peritoneal  wound  has  been  united  and  the  vagmal  wound  partly 
closed  (Tauffer).  Regarding  this,  Tauffer  makes  the  foUowmg  remarks: 
"I  am  convmced  the  total  or  partial  leavmg  open  of  the  vaginoperitoneal 
wound  represents  a  stage  in  the  development  of  vagmal  hysterectomy 
which  will  soon  be  passed  by,  and  that  the  total  closure  of  the  wound 
by  suture  will  be  generally  adopted." 
31 
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In  most  cases  of  vaginal  hysterectomy  no  wound  surfaces  are  left 
in  the  peritoneal  cavity,  and  consequently  there  seems  to  be  nothing 
to  drain.  When  the  ligatures  in  the  broad  ligaments  are  brought  out 
into  the  vagina  and  kept  there  by  sutures,  there  seems  to  be  less  reason 
to  drain  after  vaginal  hysterectomy  than  after  uncomplicated  cases  of 
ovariotomy  or  oophorectomy.  In  one  of  my  cases  (Case  I)  total  closure 
of  the  wound  was  followed  by  a  perfectly  aseptic  course  of  after-treat- 
ment. 

Shall  the  ovaries  and  tubes  be  removed,  or  can  they  be  left?  In  the  ma- 
jority of  vaginal  hysterectomies  as  yet  on  record  the  ovaries  and  tubes 
have  been  left,  and  yet  complaints  of  sufferings  from  periodic  disturb- 
ances in  these  organs  are  of  very  rare  occurrence.  Schroder  and  TaufTer 
report  one  case  each  in  which  pain  afterward  might  be  referred  to  the 
ovary.  Schroder's  patient  had  pain  at  the  time  of  her  menstrual  period, 
but  there  was  never  any  hemorrhage.  Tauffer's  patient  had  pain  in  an 
ovary,  supposed  to  be  included  in  the  cicatrix. 

Fritsch  advises  that  the  ovaries  and  the  tubes  be  removed  when  the 
patient  is  young,  and  the  organs  can  be  brought  down  in  the  wound  with 
reasonable  ease.  Leopold  gives  similar  advice.  Brennecke  is  of  the 
opinion  that  the  ovaries  and  tubes  can  always  be  left  without  any  dis- 
advantage to  the  patient.  The  ovaries  left  in  seem  in  a  short  time  to 
become  atrophic  and  cease  to  have  any  physiologic  activity.  He  saw, 
quite  commonly,  especially  in  younger  patients,  more  or  less  vague 
menstrual  molimina  in  the  first  two  to  six  months  after  the  operation, 
but  after  that  time  they  disappeared  entirely.  There  would  thus  seem 
to  be  no  reason  to  complicate  hysterectomy,  which  in  itself  is  a  suffi- 
ciently long  operation,  by  removal  of  the  uterine  appendages,  except  in 
cases  where  these  are  found  to  be  diseased. 

The  mishaps  of  the  operation  seem  to  become  more  and  more  rare,  be- 
cause the  advanced  cases  are  not  operated  upon,  and  because  the  re- 
quirement that  the  uterus  shall  be  freely  movable  is  more  strictly  ad- 
hered to.  Thus  the  difficulties  in  separating  the  uterus  from  its  sur- 
roundings are  the  more  easily  overcome. 

Opening  into  the  bladder  still  not  infrequently  occurs,  even  in  the 
hands  of  the  most  skilful  operators  (Czerny,  Olshausen,  Fritsch,  Martin, 
Hofmeier,  and  others).  The  opening,  however,  has  usually  no  more 
serious  consequences  than  the  existence  of  a  temporary  vesicovaginal 
fistula,  which  generally  closes  spontaneously  in  a  few  weeks. 

Injury  to  the  Ureter. — It  was  a  common  occurrence  in  the  abdominal 
hysterectomy  of  Freund  that  one  or  both  ureters  were  either  divided  or 
ligated.  In  the  vaginal  hysterectomy  injury  to  the  ureter  is  just  as 
rare  as  injury  to  the  bladder  is  common.  Starck,  in  1882,  had  to  remove 
a  piece  of  the  ureter  because  it  was  involved  in  carcinomatous  tissue. 
Boeckel,  in  1884,  had  an  injury  to  the  ureter,  probably  from  its  being 
included  in  a  hemostatic  forceps,  which,  according  to  Pean's  method  of 
operating,  was  left  in  permanently.  In  both  cases  subsequent  nephrec- 
tomy was  resorted  to  successfully.     In  early  operations  with  a  movable 
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uterus  there  is,  in  the  modern  method  of  operating,  little  or  no  danger  of 
injuring  the  ureter  during  vaginal  hysterectomy. 

Permanent  recovery  after  vaginal  hysterectomy  for  carcinoma  de- 
pends, as  in  all  other  removals  of  malignant  tumors,  partly  on  the  ana- 
tomic characteristics  of  the  latter  and  partly  on  early  operation.  The 
reports  from  the  literature  in  this  regard  are  imperfect,  because  the 
operation  is  new  and  the  reports  recent,  and  a  number  of  patients  have 
been  lost  sight  of  or  their  later  condition  has  never  been  reported. 

If  we  consider  freedom  from  relapse  two  years  after  the  operation  as 
a  permanent  recovery, — a  view  that  is  generally  adopted, — it  is  almost 
astonishing  to  see  a  percentage  of  permanent  recovery  amounting  to  39.2 
per  cent.,  as  published  by  Munde  in  a  select  series  of  cases  which  included 
only  cases  of  early  operation,  82  in  all,  with  32  permanent  recoveries. 
Still  more  favorable  are  the  reports  published  by  Leopold,  which  give 
more  than  two-thirds,  or  69  per  cent.,  of  radical  cures. 

We  are  certainly  not  accustomed,  from  other  fields  of  surgery,  to  ex- 
pect so  beneficial  results  from  operations  for  malignant  tumors.  Is  this 
because  carcinomata  of  the  uterus,  in  most  cases,  belong  to  the  benignant 
variety,  or  is  it  that  the  uterus,  being  a  comparatively  well-isolated  organ, 
gives  favorable  chances  for  operating  in  healthy  tissue  by  keeping  the 
tumor  localized  for  a  certain  length  of  time. 

Should  further  reports  coincide  with  the  foregoing  statistics,  it  seems 
evident  that  vaginal  hysterectomy  for  carcinoma  gives  better  chances  for 
the  patient  than  operations  for  carcinoma  in  any  other  part  of  the  body. 

Case  I. — Mrs.  E.  C.  M.,  twenty-eight  years  of  age,  married,  residing  in  Chicago,  came 
to  my  oflSce  on  June  10,  1887.  Her  mother  died  of  cancer  of  the  stomach.  The  patient 
commenced  to  menstruate  at  the  age  of  fifteen,  and  was  always  regular  until  the  time  of 
her  marriage,  in  October,  1886.  After  that  time  the  menses  became  somewhat  irregular, 
and  shortly  afterward  some  leukorrhea  appeared.  The  discharge  gradually  increased, 
and,  in  the  spring  of  1887.  became  of  a  somewhat  fetid  odor,  which  caused  her  to  apply 
for  treatment.  In  January,  1887,  the  menstrual  flow  was  excessive,  and  in  February  she 
was  examined  by  Dr.  S.  D.  Jacobson,  of  this  city,  who  kindly  informed  me  of  the  local 
condition  of  the  patient.  He  found  on  the  posterior  side  of  the  vaginal  portion  of  the 
uterus  a  flat  erosion,  J^  inch  long  and  ^i  inch  broad,  surrounded  by  five  or  six  small 
nodules  looking  like  ovula  Nabothi.  In  narcosis  the  erosion  was  scraped  off  with  the  sharp 
spoon,  and  the  bleeding  surface  cauterized  with  a  mixture  of  equal  parts  of  chlorid  of  zinc 
and  alcohol.  For  two  months  it  looked  as  if  the  loss  of  substance  would  heal  up,  but  in 
May  a  small,  cauliflower-like  excrescence  appeared  upon  the  surface. 

On  examination  I  found  the  following  condition:  The  patient  is  pale,  but  not  ema- 
ciated. She  seems  to  be  in  good  health,  except  for  the  discharge  from  the  vagina.  Exam- 
ination per  vaginam  shows  the  right  half  of  the  vaginal  portion  of  the  uterus  to  be  the  seat 
of  a  hard,  nodular  mass.  Extirpation  of  the  carcinoma  was  agreed  upon,  the  method  of 
operating  being  left  undecided.  If  vaginal  amputation  of  the  cervix  proved  to  be  insuffi- 
cient for  the  removal  of  all  the  diseased  tissue,  then  total  extirpation  of  the  uterus  would 
have  to  be  resorted  to. 

On  June  Uth  the  patient  entered  Emergency  Hospital.  She  was  prepared  for  the 
operation  in  the  usual  way,  by  being  kept  on  liquid  diet  for  several  days,  by  thorough  dis- 
infection of  the  vagina  by  antiseptic  injections,  and  by  shaving  of  the  external  genitals. 

On  June  17th  I  operated,  in  the  presence  of  Drs.  Jacobson,  Hall  (Sr.  and  Jr.),  Engert, 
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Otto,  and  Holmboe,  in  the  following  manner:  The  patient  was  placed  in  the  lithotomy  posi- 
tion, and  the  vagina  held  open  by  Simon's  specula.  The  narrowness  of  the  vagina  necessi- 
tated bilateral  incisions  in  its  posterior  walls.  The  healthy  part  of  the  vaginal  portion  was 
seized  with  heavy  vulsellum  forceps,  and  the  uterus  drawn  down  toward  the  vulva.  A 
loop  of  heavy  silk  was  passed  through  a  fold  of  the  lateral  fornix,  through  the  lower  part 
of  the  broad  ligament,  an  inch  outside  of  and  above  the  vaginal  portion,  and  knotted, 
with  a  view  to  securing  the  uterine  vessels,  and  as  a  help  to  the  further  drawing  down  of 
the  uterus.  A  circular  incision  was  now  made  J^  inch  outside  of  the  carcinoma  and  the 
vaginal  portion.  The  parametrium  or  lower  part  of  the  broad  ligament  was  divided  with- 
out much  hemorrhage;  each  bleeding  vessel  was  secured  by  forceps  and  ligated  with  catgut. 
The  uterus  could  now  be  brought  down  into  the  introitus.  The  carcinomatous  tissue  was 
scraped  off  from  the  ulcerated  surface  with  a  sharp  spoon,  leaving  a  cavity  in  the  right 
posterior  half  of  the  cervix  extending  upward  close  to  the  internal  os. 

It  was,  therefore,  thought  advisable  to  remove  the  uterus  in  toio.  Thorough  disin- 
fection of  the  cancerous  cavity  and  the  vagina  was  now  made  with  1  :  1000  corrosive  sub- 
limate solution.  The  dissection  between  the  uterus  and  the  bladder  was  very  easily  made 
with  blunt  instruments,  and  finally  the  peritoneum  was  divided  in  the  vesico-uterine  fossa. 
From  this  opening  a  flat  aseptic  sponge  was  passed  up  in  the  small  pelvis,  and  a  loop  of 
heavy  silk  was  passed  through  the  lower  part  of  the  body  of  the  uterus,  to  furnish  a  better 
hold  on  the  latter  than  the  vulsellum  forceps  could  give.  Dissection  between  the  cervix 
and  rectum  was  next  made  with  blunt  instruments,  and  the  peritoneum  divided.  The 
remainder  of  the  left  broad  ligament  was  secured  by  hooking  the  left  index-finger  around 
it,  and  transfixed  by  a  double  silk  ligature.  It  was  then  divided  between  this  and  the 
uterus  without  turning  the  body  of  the  latter  down  into  the  vagina. 

All  visible  divided  vessels  were  now  ligated  with  catgut;  the  right  broad  ligament  was 
treated  as  the  left  had  been,  without  difficulty,  and  the  uterus  was  removed.  The  aseptic 
sponge  originally  inserted  was  now  replaced  by  a  larger  one,  which  kept  the  omentum  and 
small  intestines  out  of  sight.  The  cut  ends  of  the  broad  ligament  were  drawn  down  into 
the  vagina,  and  united  by  sutures  to  the  lateral  wall  of  the  cervix.  As  the  ovaries  and 
tubes  did  not  come  down  easily  into  the  vaginal  wound,  it  was  decided  to  leave  them  in. 
Sutures  were  now  passed  anteroposteriorly  through  the  vaginal  wall  of  the  anterior  cervix, 
the  posterior  flaps  of  the  peritoneum,  and  finally  out  through  the  posterior  vaginal  wall 
into  the  vagina.  Six  such  sutures  were,  for  the  time  being,  left  long  and  secured  by  hemo- 
static forceps.  Before  knotting  these  sutures  the  flat  sponge  was  removed  from  the  pelvis, 
and  the  toilet  of  the  pelvic  abdominal  cavity  made  by  smaller  sponges  held  by  long  artery 
forceps  until  they  came  out  dry  and  bloodless.  Finally,  the  pelvis  was  iodoformized  by 
means  of  a  sponge  dusted  over  with  iodoform.  The  wound  surfaces  between  the  vagina 
and  peritoneum  were  then  thoroughly  cleansed  with  1  :  4000  corrosive  sublimate  solution 
and  iodoformized.  The  vaginal  sutures  were  now  knotted,  thus  closing  hermetically  at 
the  same  time  the  peritoneal  cavity  and  the  vaginal  wound.  The  ends  of  all  sutures  and 
ligatures  were  cut  off  II/2  inches  from  the  knot.  The  vagina  was  irrigated  with  1  :  1000 
corrosive  sublimate  solution,  dusted  over  with  iodoform,  and  a  light  pad  of  iodoform  gauze 
was  left  in  the  vagina.  The  posterior  incisions  in  the  introitus  of  the  vagina  were  united 
with  sutures  and  covered  with  iodoform  gauze  dressing. 

The  operation  lasted  two  hours,  at  the  end  of  which  time  the  pulse  was  90  and  strong. 
There  were  no  signs  of  collapse  whatever.  The  course  of  the  after-treatment  was  per- 
fectly aseptic.  There  was  no  rise  in  temperature  nor  pulse,  and  no  pain.  For  the  first 
few  days  there  was  a  little  soreness  in  the  region  of  the  wound.  After  slight  vomiting 
from  the  ether  the  patient's  appetite  improved  rapidly,  and  the  first  passage  from  the 
bowels,  on  the  sixth  day,  was  entirely  painless.  She  sat  up  at  the  beginning  of  the  third 
week,  and  the  ligatures  of  the  left  broad  ligament  were  loosened  and  removed  on  t'ne 
twentieth  day.     On  the  right  broad  ligament  they  still  remained  attached  to  the  mortified 
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peripheral  end  of  the  ligament,  which  was  not  detached  until  a  week  later.     On  the  patient's 
discharge  from  the  hospital,  July  13th,  the  transverse  linear  wound  was  completely  closed. 

Case  II.— Mrs.  M.  McE.,  aged  thirty,  was  admitted  to  Emergency  Hospital  June  14, 
1887,  and  came  under  my  care.  She  gives  the  following  history :  Parents  living;  no  heredi- 
tary disease  in  the  family.  She  was  married  in  1878  and  has  five  children.  Menstruation 
commenced  at  the  age  of  fourteen,  and  was  at  times  irregular  until  she  reached  the  age  of 
twenty,  when  it  became  normal.  In  the  spring  of  1883  she  had  an  attack  of  pneumonia, 
and  was  then  told  by  her  attending  physician  that  her  uterus  was  out  of  place.  For  this 
she  has  at  times  been  treated  ever  since. 

Early  in  1886  she  was  informed  by  her  physician  that  there  was  an  ulceration  at  the 
neck  of  the  uterus.  A  bad-smelling  discharge  commenced  at  about  the  same  time.  Until 
the  beginning  of  1887  she  had  no  pain.  In  the  summer  of  1886  she  became  pregnant,  and 
was  delivered  of  a  female  child  March  23,  1887. 

She  has  had  a  cystic  goiter  the  size  of  a  fist  for  many  years,  which  has  never  caused 
her  any  serious  diflBculty.  For  the  last  four  years  she  has  been  in  poor  health,  suffering 
from  repeated  attacks  of  bronchitis,  and  has  gradually  become  emaciated. 

Present  Condition. — The  patient  is  pale,  considerably  emaciated.  A  fluctuating 
tumor  the  size  of  a  child's  head  takes  up  the  anterior  aspect  of  the  neck  from  the  hyoid 
bone  to  the  sternum.  It  is  tense  and  somewhat  tender,  as  a  result  of  puncture  and  aspira- 
tion undertaken  in  a  hospital  in  the  city  about  a  week  before.  The  tumor  is  apparently 
superficially  fluctuating.  The  tenderness  is  most  pronounced  around  the  seat  of  the 
puncture.  Examination  of  the  thoracic  organs  shows  nothing  abnormal.  She  has  some 
cough,  especially  on  rising,  and  raises  a  moderate  amount  of  mucopurulent  matter. 

There  is  a  discharge  from  the  vagina  of  considerable  quantity  and  fetid  odor.  Digital 
examination  shows  that  the  vaginal  portion  is  transformed  into  an  irregular,  hard,  nodu- 
lated mass,  in  the  center  of  which  the  finger  passes  into  a  large,  irregular  cavity,  extending 
through  the  entire  neck.  The  uterus  is  movable;  the  rectum  and  bladder  do  not  ap- 
pear to  be  infiltrated.  There  is  no  appreciable  thickening  in  the  broad  ligaments.  Pulse, 
110,  and  rather  weak;   temperature  is  normal;  there  is  shortness  of  breath  after  exercise. 

After  the  usual  antiseptic  preparations  I  operated  on  June  30,  1887,  in  the  presence 
of  Drs.  Jacobson,  Rosa  Engert,  Otto,  Hall  (Sr.  and  Jr.),  Guerin,  Holmboe,  and  Simons. 
The  vagina  had  to  be  enlarged  posteriorly;  the  uterus  was  drawn  down  with  vulsellum 
forceps,  and  the  same  method  of  procedure  pursued  as  in  the  prevnous  case.  The  separation 
of  the  neck  of  the  bladder  from  the  uterus  was  difficult,  because  the  carcinoma  had  ex- 
tended into  close  proximity  to  the  wall  of  the  bladder,  some  of  the  muscular  tissue  of  which 
was  removed— so  much  so,  in  fact,  that  a  sound  in  the  bladder  was  covered  only  by  mucous 
membrane.  The  neck  was  amputated  at  the  internal  os,  because  in  this  instance  it 
proved  more  convenient  to  evert  the  body  of  the  uterus  through  the  opening  in  Douglas' 
fossa.  The  peritoneal  wound  was  closed  by  a  row  of  sutures,  but  the  vaginal  wounds  in 
the  lacunae  were  left  open  in  the  middle  for  iodoform  gauze  drainage.  There  was  only 
slight  hemorrhage  during  the  operation,  which  lasted  more  than  two  hours.  Toward  the 
end  of  the  operation  the  patient  was  very  much  collapsed,  cold,  and  almost  pulseless.  In 
spite  of  the  free  use  of  hypodermic  injections  of  brandy  from  the  end  of  the  operation  at 
i  p.  M.  until  8  p.  M.  no  reaction  had  taken  place;  the  pulse  of  the  wrist  was  160  and  hardly 
perceptible,  and  the  patient  was  a  little  delirious;  temperature,  96°  F.  I  then  made  a 
transfusion  in  the  median  vein  of  the  arm  of  12  ounces  of  a  6  :  1000  solution  of  salt  in 
sterilized  water.     The  pulse  improved  somewhat  after  the  transfusion. 

June  21si,  8  a.  m.:  The  patient  was  uneasy  all  night.  She  slept  very  little,  if  any; 
pulse  very  feeble,  and  can  hardly  be  counted;  complains  of  extreme  thirst;  has  not  vom- 
ited.    8  p.m.:  Condition  unchanged. 

June  26th:  The  patient's  condition  has  gradually  improved  a  little.    She  coughs  con- 
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siderably,  and  expectorates  mucopurulent  matter.  Complains  of  frequent  and  painful 
micturition.  Examination  of  the  urine  reveals  cystitis,  probably  caused  by  a  non-disin- 
fected catheter  used  by  one  of  the  nurses.  The  bladder  was  washed  out  twice  a  day  with 
a  saturated  solution  of  boric  acid. 

June  30th:  There  is  some  bloody  discharge  from  the  vagina. 

July  loth:  Patient  has  been  steadily  improving;  cystitis  and  cough  less;  she  sits  up, 
is  out  of  bed,  and  eats  and  sleeps  well. 

July  20th:  Patient  complains  of  considerable  pain  in  the  goiter,  with  some  difficulty 
in  breathing — so  much  so  that  aspiration  was  deemed  necessary,  and  a  pint  of  greenish 
fluid  evacuated,  containing  numerous  cholesterin  crystals,  pus-cells,  and  blood-corpuscles. 

August  1st:  Sutures  and  ligatures  were  removed  from  the  vagina,  and  the  fornix 
presents  a  healthy  granulating  surface,  IJ/^  inches  broad  and  ^  inch  in  anteroposterior 
diameter.     The  patient  left  for  her  home. 

Case  III. — Mrs.  C.  H.,  of  Chicago,  thirty-two  years  of  age,  married,  was  admitted 
to  Emergency  Hospital  on  August  21,  1887,  and  came  under  my  care.  She  gives  the  fol- 
lowing history:  She  did  not  commence  to  menstruate  until  the  age  of  nineteen;  menstrua- 
tion was  always  scanty,  but  not  painful;  she  was  married  at  the  age  of  twenty-one.  and 
has  one  child,  eleven  years  of  age.  Three  years  ago  her  husband  deserted  her.  Nine 
months  ago  she  went  under  a  "specialist's"  treatment  for  "ulceration  of  the  womb." 
She  did  not  at  this  time,  however,  suffer  from  any  subjective  symptoms  referable  to  the 
genital  organs.  She  has  never  had  pain — slight  occasional  abdominal  pains  excepted — or 
hemorrhage  until  shortly  before  her  admission  to  the  hospital.  She  noticed  that,  from 
the  middle  of  last  winter  to  this  time,  she  has  gradually  lost  in  weight.  She  does  not 
appear  cachectic. 

Present  Condition. — Patient  is  somewhat  pale,  but  reasonably  well  nourished.  Heart 
and  lungs  are  normal.  Urine,  in  quantity  and  on  chemical  and  microscopic  examination, 
normal.  There  is  a  bloody,  serous,  fetid  discharge  from  the  vagina.  Vaginal  examina- 
tion reveals  an  irregular,  hard,  nodulated  mass,  occupying  the  right  half  of  the  vaginal 
portion  of  the  uterus.  The  granulated  surface  is  about  1  inch  in  diameter,  and  shows  a 
peripheral  area  of  grayish-red,  rough,  granulated  appearance,  surrounding  a  central  area 
of  a  light,  yellowish-gray  color.  Above  the  tumor  the  neck  feels  normal,  except  posteriorly 
and  to  the  right,  where  it  is  harder  than  usual.  The  uterus  is  movable;  no  thickening  or 
hardening  of  the  parametria.  The  ovaries  are  of  normal  size;  the  body  of  the  uterus  is 
somewhat  enlarged;  the  cavity  is  3  inches  deep. 

Diagnosis. — Carcinoma  of  the  vaginal  portion,  with  probable  slight  extension  up  into 
the  neck.  It  was  decided  to  perform  total  extirpation  according  to  the  method  of  Fritsch 
and  Leopold. 

On  August  25th,  in  the  presence  of  Drs.  Pickard,  Bernauer,  Engert,  Hall,  Otto,  and 
Holmboe,  I  operated  according  to  the  method  of  Fritsch.  The  patient  had  been  prepared 
for  the  operation  in  the  usual  way.  The  vagina,  being  very  narrow,  has  to  be  divided 
posteriorly.  Even  after  this  had  been  done  the  space  was  so  small  as  to  make  the  opera- 
tion very  diflScult.  The  granulating  surface  of  the  carcinoma  was  removed  by  a  sharp 
spoon,  and  the  surface  then  cauterized  with  the  10  per  cent.chlorid  of  zinc  .solution.  The 
cervical  canal,  being  now  fully  exposed,  was,  together  with  the  uterine  canal,  disinfected 
by  means  of  cotton  dipped  in  corrosive  sublimate  solution  and  iodoform.  A  ligature  was 
passed  through  the  parametria,  and  the  uterus  drawn  down  with  vulsellum  forceps;  the 
left  parametrium  was  incised  to  the  extent  of  1  inch  J^  inch  outside  of  the  vaginal  portion. 
The  tissue  of  the  left  parametrium  was  now  ligated  in  portions,  and  then  divided  between 
the  ligature  and  the  uterus.  Four  or  five  such  ligatures  were  applied  before  the  movable 
portion  of  the  broad  ligament  could  be  reached  by  the  index-finger.  The  ligatures  were 
left  long,  and  the  bleeding  points  and  visible  vessels  between  the  ligatures  ligated  separately. 
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The  right  parametrium  was  now  dealt  with  in  exactly  the  same  manner.  This  part  of 
the  operation  was  almost  bloodless.  These  steps  in  the  operation  had  the  effect  of  making 
the  uterus  come  down  more  than  an  inch,  so  as  to  permit  the  vaginal  portion  to  be  well 
outside  of  the  vulva.  Notwithstanding  this  the  detachment  of  the  bladder  from  the  uterus 
was  exceedingly  difficult.  A  curved  steel  sound  in  the  bladder  marked  its  outlines  clearly 
and  the  anterior  fornbc  was  incised.  An  attempt  to  separate  the  bladder  from  the  uterus 
with  the  finger  and  dissecting  forceps  proved  utterly  futile.  Every  particle  of  tissue  had 
to  be  divided  with  scissors.  An  attempt  to  further  the  separation  by  most  careful  use  of 
closed  dissecting  forceps  resulted  in  making  an  opening  into  the  bladder  34  inch  wide. 
This  opening  was  immediately  united  by  a  continuous  catgut  suture,  taking  in  only  the 
muscular  coat,  and  finally  knotted  in  such  a  way  as  to  draw  the  opening  together  like  a 
tobacco  pouch. 

Finally,  after  having  been  obliged  to  leave  in  situ  a  thin  layer  of  uterine  tissue  on  the 
wall  of  the  bladder,  the  peritoneum  was  reached  and  the  vesico-uterine  fossa  opened  trans- 
versely on  each  side  out  to  the  broad  ligaments.  A  good-sized  flat  sponge  was  passed  up 
over  and  behind  the  body  of  the  uterus,  with  a  silk  loop  attached  to  it.  Several  vessels 
and  bleeding  points  had  to  be  secured  on  the  vesical  side  of  the  wound.  The  left  index- 
finger  was  passed  up  behind  the  left  broad  ligament,  and  the  latter  ligated  in  three  por- 
tions and  cut  off  from  the  uterus.  The  right  broad  ligament  having  been  treated  in  the 
same  manner,  the  uterus  was  now  attached  posteriorly  only  to  the  tissues  between  the 
posterior  fornix  and  Douglas'  fossa.  This  bridge  of  tissue  was  divided  by  scissors  and 
secured  by  a  loop.  In  endeavoring  to  remove  the  uterus  there  were  found  a  number  of 
long,  band-like  adhesions  between  the  posterior  surface  of  the  uterus  and  the  peritoneum 
in  Douglas'  fossa.  Separation  of  these  adhesions  was  followed  by  very  troublesome, 
although  not  copious,  hemorrhage,  a  number  of  bleeding  points  having  to  be  secured  and 
ligated  separately.  The  ovaries  and  tubes  were  left,  as  they  were  almost  immovably  fixed 
to  the  sides  of  the  pelvis,  but  were  otherwise  of  normal  appearance.  On  the  removal  of 
the  sponge  from  the  pelvis  a  mass  of  omentum  and  a  loop  of  the  small  intestine  came  down 
into  the  vagina,  and  were  pushed  back  by  another  disinfected  sponge.  The  ends  of  the 
broad  ligaments  were  secured  in  the  corners  of  the  vaginal  wound  in  the  usual  manner,  and 
the  peritoneal  flaps  united  carefully  after  cleaning  the  pelvis  with  sponges  dusted  over  with 
iodoform.  The  center  of  the  vaginal  wound  was  left  open  on  account  of  the  bladder  having 
been  penetrated.  The  vagina  was  thoroughly  disinfected,  and,  together  with  the  vaginal 
wound,  packed  loosely  with  iodoform  gauze. 

The  after-treatment  was  entirely  aseptic,  and  the  patient  was  discharged  from  the 
hospital. 

Case  IV. — Mrs.  J.  M.,  age  thirty-nine,  married,  was  admitted  to  Emergency  Hospital 
September  6,  1887.  The  patient  resides  in  Wisconsin.  Her  family  history  is  good.  With 
the  exception  of  two  attacks  of  typhoid  fever  in  childhood  she  has  always  had  good  health. 
Menstruation  commenced  at  the  age  of  thirteen,  and  has  always  been  regular,  but  it  was 
always  accompanied  by  severe  molimina.  She  was  married  at  the  age  of  nineteen,  and 
has  had  four  children,  bom  respectively  one  year,  three  years,  six  years,  and  nine  years 
after  marriage.  The  last  pregnancy  terminated  in  a  premature  birth,  the  child  living 
only  a  couple  of  hours. 

The  patient's  health  was  always  good  until  the  time  of  her  last  pregnancy,  eleven 
years  ago.  Since  then  she  has  had  a  white  discharge  from  the  vagina,  and  has  been  treated 
for  " falling  of  the  womb."  She  has  never  had  pain.  The  first  symptom  to  attract  atten- 
tion was  the  fact  that  the  discharges  became  offensive  and  of  a  darker  color.  This  was 
first  noticed  in  the  spring  of  1887.  In  other  respects  all  went  on  as  usual  until  July,  1887, 
when  the  patient  had  a  severe  hemorrhage  after  her  regular  period.  The  hemorrhages 
became  more  and  more  frequent,  occurring  almost  every  day. 
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Present  Condition. — Patient  is  fat,  but  well  proportioned,  weighing  about  180  pounds. 
She  is  pale,  but  not  cachectic.  Her  general  health  is  good;  in  fact,  she  would  not  have 
sought  medical  advice  had  it  not  been  for  the  hemorrhages,  which  alarmed  her. 

Vaginal  examination  reveals  a  nodulated,  hard,  ulcerating  mass  occupying  the  right 
half  of  the  cervix.  The  uterus  is  movable.  Right  broad  ligament  rather  tense,  but  not 
infiltrated.     Rectum,  vagina,  and  bladder  free. 

Diagnosis. — Carcinoma  of  the  uterus. 

Treatment. — Vaginal  hysterectomy. 

After  the  usual  preparatory  treatment,  the  operation  was  performed,  September  12th. 
The  patient  was  anesthetized  with  ether  and  placed  in  the  lithotomy  position.  The  in- 
troitus  of  the  vagina  was  so  narrow,  from  overabundant  adipose  tissue,  that  it  was  neces- 
sary to  make  a  perineal  incision  on  both  sides.  The  carcinomatous  mass  was  now  scraped 
out  with  a  sharp  spoon,  and  the  vagina  thoroughly  disinfected.  The  uterus  was  seized 
with  heavy  vulsellum  forceps  and  drawn  down  as  far  as  possible.  The  broad  ligaments 
were  so  short  and  unyielding  that  it  was  impossible  to  draw  the  uterus  as  far  down  as  in 
the  previous  cases,  making  the  operation  very  difficult  throughout. 

Bilateral  incisions  were  made;  the  parametria  ligated  in  portions,  as  usual,  and  the 
uterus  removed,  which  was  found  to  be  unusually  large.  On  account  of  the  narrowness  of 
the  vagina  and  the  unyielding  condition  of  the  parts,  the  usual  method  of  suturing  and 
closing  the  wound  was  abandoned. 

This  course  was  the  more  indicated  as  during  the  operation  the  patient's  pulse  was 
very  rapid,  and  toward  the  end  she  showed  signs  of  collapse.  A  rubber  drain,  surrounded 
by  iodoform  gauze,  was  introduced,  and  an  ordinary  antiseptic  dressing  applied. 

At  the  end  of  the  operation  the  patient  was  very  weak,  the  radial  pulse  scarcely  per- 
ceptible, necessitating  the  free  use  of  hypodermic  injections  of  brandy  and  ether. 

The  after-treatment  consisted  of  daily  irrigation  with  boric  acid,  fresh  packing  of 
iodoform  gauze,  and  free  use  of  stimulants. 

Four  days  after  the  operation  the  rubber  drain  was  removed,  but  it  was  necessary  to 
introduce  it  again  two  days  later,  as  the  discharge  became  highly  offensive.  It  was  kept 
in  for  two  days,  after  which  iodoform  gauze  only  was  used. 

From  the  beginning  of  the  third  week  after  the  operation  the  temperature  and  pulse 
became  normal  and  remained  so,  excepting  one  afternoon  (October  6th),  when  she  was 
allowed  to  sit  up  half  an  hour,  after  which  her  temperature  went  up  to  102°  F.  She  was 
kept  in  bed  for  several  days,  not  being  allowed  to  sit  up  again  until  October  13th.  Since 
that  time  her  recovery  has  been  uninterrupted.  All  ligatures  were  removed,  and  the  wound 
entirely  closed.     Her  appetite  and  general  condition  are  good. 
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LIVING  AND  DEAD  OSTEOMATA  OF  THE  NASAL 
AND  ITS  ACCESSORY  CAVITIES,  ILLUS- 
TRATED BY  A  CASE  OF  ENCYSTED  ORBITAL 
OSTEOMA  ORIGINATING  IN  THE  ETHMOID 
BONE*  

Spencer  Watson  called  attention,  in  1868,t  to  the  fact  that  a  pecu- 
liar form  of  exostosis  not  infrequently  developed  from  the  walls  of  the 
ethmoid  cells  and  the  sinuses  of  the  frontal  and  ethmoid  bones.  Fre- 
quently these  osseous  tumors  developed  into  the  orbit  and  encroached 
upon  the  eye,  displacing  and  finally  destroying  it  by  pressure.  It  was 
the  practical  importance  of  the  latter  fact  that  directed  especial  attention 
to  the  so-called  orbital  osteomata.  Cruveilhier  had  before  this  shown 
that  osseous  tumors  were  often  encysted  or  surrounded  by  a  peripheral 
layer  of  bone.  Virchow  pointed  out  that  orbital  osteomata  often  de- 
veloped in  the  diploe  of  the  surrounding  bones,  expanding  their  cortical 
substance  so  as  to  be  "encysted"  by  a  layer  of  the  latter,  but  at  the  same 
time  he  made  the  distinction  between  these  enostoses  and  true  exostoses 
originating  in  the  periosteum  of  the  walls  of  the  orbit. 

Arnold  first  called  attention  to  the  fact  that  orbital  osteomata  often 
had  their  primary  seat  in  the  surrounding  sinuses,  and  from  here  later  in 
their  growth  entered  the  orbit.  The  true  relation  of  the  encysted  osteo- 
mata of  the  orbit,  of  Cruveilhier,  to  the  nose  and  accessory  cavities,  was 
not  thoroughly  revealed  until  1881,  when  Bornhaupt,J  in  an  excellent 
article  describing  an  orbital  osteoma  originated  in  the  frontal  sinus  and 
operated  upon  by  Volkmann  in  Halle,  gathered  from  the  literature  not 
less  than  50  cases  of  these  tumors.  From  Bornhaupt's  exhaustive  in- 
vestigations on  this  subject,  the  most  important  points  regarding  the 
development,  as  well  as  the  diagnosis,  prognosis,  and  treatment,  hitherto 
unknown,  have  been  brought  forth;  and  we  owe  to  him  our  present 
somewhat  thorough  knowledge  of  the  subject,  together  with  most  valu- 
able practical  suggestions  as  to  the  rational  method  of  operating  for  their 
removal. 

Tillmanns§  has  lately  called  attention  to  the  fact  that  similar  osteo- 
mata develop  also  from  the  walls  of  the  nasal  cavity,  and  that  the  dead 
osteomata  described  by  Dolbeau,  lying  loose  in  the  frontal  sinus,  belong 
to  the  same  class  of  osseous  tumors. 

*  Jour.  Amer.  Med.  Assoc,  1888,  vol.  xi,  p.  185. 

t  Transactions  of  the  London  Pathologic  Society,  1868,  vol.  xix,  p.  .314. 

JLangenbeck:  "Ein  Fall  von  linksseitigem  Stirnhohlen-Osteom,  nebst  Bemerkun- 
gen  Uber  die  in  den  Nebenhohlen  der  Nasen,  sich  entwickelnden  Osteome,"  Arch.  f.  klin. 
Chir.,  1881,  vol.  xxvi,  p.  589. 

§  "Ueber  todte  Osteome  der  Nasen  und  Stirnhohlen,"  ibid.,  1885,  vol.  xxxii,  p.  677. 
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My  attention  has  been  especially  directed  to  this  subject  by  the 
following  case: 


Merits  Mayer,  twenty-four  years  of  age,  tailor,  was  admitted  to  Cook  County  Hospital 
April  27,  1887.  He  gives  the  following  history:  Parents  lived  to  old  age,  and  there  is  no 
history  of  tumors  or  deformities  in  any  of  his  ancestors  or  relatives.  Patient  had  measles 
when  a  child,  but  otherwise  has  always  been  strong  and  healthy.  He  dates  his  present 
illness  from  1878,  when  he  was  struck  by  a  club  at  the  inner  canthus  of  the  right  eye,  causing 
fracture  of  the  bones  of  the  nose.  In  the  course  of  a  year  a  swelling  appeared  and  increased 
slowly  and  without  pain  in  the  above-named  region,  causing  the  right  eye  to  be  pushed 
outward.  He  thinks  the  swelling  has  remained  stationary  for  the  last  eight  years.  Five 
years  ago  a  discharge  of  pus  from  the  right  nostril  commenced,  and  has  continued  ever 
since.  Four  months  ago  an  abscess  formed  in  the  inner  canthus.  It  was  opened  and  left 
two  fistulous  openings  which  discharge  a  moderate  amount  of  pus. 

Present  Condilion. — The  patient  is  well  nourished,  somewhat  pale,  but  otherwise 
looks  healthy. 

On  the  right  side  of  the  root  of  the  nose  is  a  flat  prominence  which  fills  up  its  inner 
third  from  the  superciliary  arch  down  to  the 
infra-orbital  ridge,  and  extends  a  little  in  front 
of  the  bridge  of  the  nose.  The  superciliary  re- 
gion of  the  frontal  bone,  that  is,  the  anterior  wall 
of  the  frontal  sinus,  is  not  enlarged  or  pushed  for- 
ward. The  skin  covering  the  tumor  is  normal, 
with  the  exception  of  a  red,  inflamed  area  around 
the  two  fistulous  openings.  The  probe  intro- 
duced through  these  finds  roughened  bone  near 
the  surface,  and  the  entire  tumor  feels  hard,  as 
if  consisting  of  bone  covered  only  by  skin.  The 
infra-orbital  margin  can  be  traced  to  within  a  line 
or  two  inside  the  infra-orbital  foramen,  where  it 
gives  place  to  the  hard  tumor  arising  from 
below. 

The  eye  is  pushed  downward  and  somewhat 
outward,  and  on  examination  by  Dr.  E.  M. 
Smith,  oculist  to  the  Cook  County  Hospital, 
presents  the  following  condition:  Right  eye 
deviated  outward  and  downward;  distance  from 
nasal  crest  to  pupil  on  left  side,  30  mm.;  on  right 

side,  50  mm.;  consequently  the  outward  deviation  is  20  mm.;  deviation  downward,  10 
mm.;  exophthalmos,  7  mm.  There  is  slight  hypermetropia;  the  pupil  is  active;  the 
tension  of  the  eyeball,  normal.  Ophthalmoscopic  examination  shows  the  fundus  normal, 
the  optic  papilla  not  swollen,  but  the  veins  are  somewhat  engorged  and  tortuous.  Acute- 
ness  of  vision  good. 

Inspection  of  nose  shows,  iK  inches  inside  the  nostril,  instead  of  the  inferior  and  su- 
perior meatus  and  the  concha,  an  irregular  mass  covered  with  bluish-red  mucous  mem- 
brane, to  which  several  small  polypi  the  size  of  a  pea  are  attached. 

The  infra-orbital  region  is  somewhat  prominent  in  its  nasal  half,  but  no  distmct 
tumor  can  be  felt  behind  the  upper  lip  above  the  alveolar  process  of  the  upper  maxilla. 

Inspection  of  the  mouth  and  palate  shows  no  difference  between  the  two  sides,  and 
the  soft  palate  and  pharynx  are  normal.  Rhinoscopic  examination  is  impossible  on 
account  of  the  thickness  and  size  of  the  soft  palate,  the  movements  of  which  the  patient 
cannot  control.     Palpation  of  the  nasopharyngeal  cavity  with  the  finger  reveals  a  hard. 


Fig.  SI- — Ethmoid  osteoma. 
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irregular,  rough,  bony  mass  filling  up  the  right  posterior  choana.  A  small  exploratory 
incision,  dilating  the  fistulous  opening  of  the  tumor,  in  the  inner  canthus  showed  the  rough- 
ened bony  surface  of  a  large  osseous  tumor  which  was  hard  and  immovable. 

Diagnosis. — Orbital  osteoma  originating  in  and  being  part  of  a  large  ethmoid  osteoma, 
the  place  of  origin  either  in  the  lower  medial  point  of  the  frontal  sinus  or  in  one  of  the 
ethmoid  cells. 

Operation. — On  May  3,  1887,  the  patient  was  anesthetized  and  an  attempt  made  to 
introduce  a  Bellocq's  tube,  with  a  view  to  tamponing  the  right  cavity  of  the  nose  pos- 
teriorly and  anteriorly,  so  as  to  avoid  hemorrhage  down  into  the  pharynx.  This  was  frus- 
trated by  the  tumor  in  the  nose,  which  made  the  introduction  of  the  tube  impossible. 
The  patient  was  then  placed  on  his  back,  with  his  head  hanging  downward,  to  be  operated 
upon  in  Rose's  position.  A  longitudinal  incision  was  made  midway  between  the  eye  and 
the  root  of  the  nose,  commencing  on  the  frontal  bone  1  inch  above  the  orbit,  and  extending 
downward  3  inches  to  the  ala  of  the  nose.  The  incision  having  been  carried  down  to  the 
tumor,  the  soft  parts  were  detached  by  a  gouge  from  the  anterior  and  orbital  surface  of  the 
latter.  The  tumor  was  found  to  extend  far  back  in  the  orbit,  from  1  inch  to  Ij/^  inches. 
The  surface  of  the  tumor  is  very  hard,  and  the  tumor  itself  is  immovable.  With  a  view 
of  getting  at  the  base  of  the  tumor,  if  it  existed,  or,  rather,  of  uncovering  the  mass  of  the 
tumor,  I  removed  with  the  chisel  the  nasal  and  frontal  portions  of  the  superior  maxilla 
and  the  right  nasal  bone,  together  with  the  nasal  process  of  the  frontal  bone.  Having  thus 
opened  the  frontal  sinus,  I  was  so  fortunate  as  to  find  the  end  of  the  tumor  reaching  up, 
with  only  a  small  comer  which  was  not  attached  to  the  walls  of  the  frontal  sinus  at  all. 
Through  the  large  lateral  opening  into  the  nasal  cavity  the  tumor  was  found  filling  it  up, 
and  by  grasping  with  a  firm  bone  forceps  it  was  easily  made  movable  and  brought  out 
through  the  opening.  The  bony  tumor  which  was  formerly  felt  in  the  posterior  nares  was 
still  there,  but  it  was  loose  and  was  removed  through  the  same  opening  as  the  other  tumor. 
There  was  now  left  a  large  cavity  opening  into  the  frontal  sinus  and  posterior  nares,  and 
the  nasal  and  submaxillary  cavities  below.  In  the  orbit  the  periosteal  covering  of  its 
inner  wall  was  intact,  covering  the  eye  and  its  accessory  organs.  The  remainder  of  the 
cavity  was  covered  with  its  mucous  membrane,  on  which  several  small  polypi  were  found 
and  removed. 

There  was  no  considerable  hemorrhage,  and  the  wound  was  united  and  the  cavity 
washed  and  packed  with  iodoform  gauze.  With  the  exception  of  a  slight  rise  in  tempera- 
ture on  the  second  day,  the  course  of  the  after-treatment  was  aseptic.  The  iodoform  gauze 
dressing  remained  until  the  close  of  the  second  week,  at  which  time  the  wound  had  united. 

Description  of  Tumor. — The  living  osteoma  weighs  2  ounces,  measures 
2}/^  inches  in  length  and  13^  inches  in  diameter,  and  is  irregular  in  shape, 
since  it  consists  of  several  portions,  corresponding  to  the  different  cavi- 
ties which  it  occupied.  These  portions,  separated  by  distinct  depres- 
sions from  the  central  body  of  the  mass,  are:  (1)  The  orbital  portion, 
which  forms  a  rather  square  mass  of  bone,  measures  13^  inches  from 
above  downward,  13/^  inches  in  anteroposterior,  and  34  inch  in  trans- 
verse, diameter.  Its  anterior  ridge  is  denuded  and  roughened,  while  the 
rest  of  the  tumor  is  covered  with  periosteum  and  a  thick  layer  of  mucous 
membrane.  The  orbital  portion  reaches  from  the  internal  anterior 
border  of  the  orbit  back  to  the  orbital  foramen.  From  the  upper  inner 
corner  of  the  orbital  portion  a  small  round  projection  the  size  of  a  pea 
extends  up  into  the  frontal  sinus.  (2)  The  portion  occupying  the  antrum 
of  Highmore  is  a  rounded  pyramid,  3^  inch  broad,  3^  inch  high,  and 
occupies  the  cavity  mentioned,  the  nasal  wall  of  which  has  disappeared. 
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(3)  The  nasal  portion,  which  forms  the  bulk  of  the  osteoma,  is  an  ir- 
regular square  of  the  above-mentioned  diameter  in  all  directions;  its 
inner  surface  is  covered  with  a  thick  layer  of  mucous  membrane,  from 
which  three  mucous  polypi  the  size  of  a  pea  have  grown  out.  At  the 
anterior  upper  corner  of  this  nasal  portion  is  a  large  polypous  growth,  Y^ 
inch  long,  Y^  inch  broad,  and  pedunculated.  It  contams  a  small  bony 
nucleus  the  size  of  a  pea;  in  other  words,  forms  a  small  osteoma,  by 
means  of  a  pedicle  movable  against  the  large  tumor,  in  which  there  is  a 
small  depression  into  which  it  partially  fits.  The  posterior  inferior 
surface  of  the  nasal  portion  is  concave,  1  inch  in  diameter,  and  covered 
with  a  thick  layer  of  smooth  connective  tissue.  The  concave  surface 
forms  a  cup  into  which  the  upper  rounded  surface  of  the  dead  osteoma, 
so  to  speak,  articulates.  On  the  middle  of  the  inner  surface  of  the  nasal 
portion  is  found  a  square  plate  of  the  ethmoid  bone  Yl  inch  in  diameter, 
which  I  consider  the  point  of  origin  of  the  osteoma. 

The  cut  surface  of  this  large  osteoma  shows  a  peripheral  layer,  Y  inch 
in  thickness,  of  extremely  hard,  compact  osseous  substance — so  hard  that 
a  sharp  chisel  or  knife  will  only  with  difficulty  cut  into  it,  and  a  smaller 
central  area  of  cancellous  substance,  which  is  so  friable  as  to  be  pene- 
trated with  considerable  ease  with  sharp  instruments. 

Microscopic  examination  of  the  layer  of  soft  tissue  covering  the  tumor 
shows  the  following :  A  layer  of  cylindric  epithelium,  under  which  is  a 
heavy  layer  of  mucous  membrane  proper  containing  numerous  tubular 
mucous  glands.  Finally,  nearest  to  the  bone,  a  layer  of  fibrous  tissue 
constituting  the  periosteum. 

The  dead  osteoma  is  about  \Yi  inches  long,  and  %  to  1  inch  in  diam- 
eter. Its  upper  surface,  which  has  articulated  in  the  above-described 
cavity  in  the  large  tumor,  is  rounded,  slightlj'  nodular,  smooth  and  hard, 
like  ivory.  The  rest  of  the  surface  is  uneven  and  roughened.  Parts  of 
the  tumor  had  been  broken  off,  so  that  when  the  whole  tumor  was  put 
together,  it  would  form  a  large  mass  the  size  of  a  walnut.  The  broken 
surface  shows  this  to  consist  of  a  very  thin  outer  shell  of  very  hard,  com- 
pact bone  substance,  and  within  a  mass  of  fine  spongy  substance,  re- 
sembling pumice-stone. 

On  the  dead  osteoma  there  is  nowhere  a  trace  of  any  membrane 
covering  it,  and  it  emits  a  penetrating  fetid  odor.  No  odor  at  all  ema- 
nates from  the  living  osteoma. 

Etiology  and  Mode  of  OrzVm.— Bornhaupt  has  found  in  the  literature 
23  cases  of  osteomata  in  the  frontal  sinuses,  12  cases  of  osteomata  in  the 
ethmoid  cells,  10  cases  of  osteomata  in  the  antrum  of  Highmore,  and  5 
cases  of  osteomata  in  the  sphenoid  cavity  or  sinus— in  all,  59  cases  of  en- 
capsulated orbital  osteomata.  These  seem  to  be  more  common  than  the 
orbital  exostoses,  of  which  the  literature  furnished  him  only  7  cases. 
This  class  of  tumor  is  more  prevalent  m  youth,  54  per  cent,  occurring 
before  the  age  of  puberty,  87  per  cent,  before  the  thirtieth  year— that  is, 
before  the  final  or  finished  development  of  the  accessory  cavities  of  the 
nose.  It  is  thus  likely  that  they  owe  their  origin  to  some  disturbance  m 
the  development  of  these  cavities. 
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A  traumatic  cause  has  been  noted  in  6  of  Bornhaupt's  and  in  the  pres- 
ent case.  Considering  the  general  frequency  of  traumatism  in  this  region, 
it  is  very  unlikely  that  it  plays  any  part  in  the  etiology  of  these  tumors. 
Whether  the  tumors  originate  in  aberrating  islands  of  cartilage  of  the 
primordial  cranium  or  in  an  embryonal  matrix  of  the  periosteum  of  the 
membranous  cranium  is  as  yet  an  open  question.  The  chief  argument 
against  the  origin  from  cartilage  is  that  no  partly  cartilaginous  osteoma 
has  ever  been  found  in  or  around  this  region.  It  is  therefore  more  prob- 
able that  they  develop  from  the  periosteum  on  the  walls  of  the  cavities 
mentioned. 

Pathologic  Anatomy. — The  tumors  consist  of  a  mass  of  bone  with  a 

covering  of  periosteum  and  mu- 
cous membrane. 

(a)  The  osseous  mass  of  the 
tumor  has  the  following  char- 
acteristics:   The  shape   of   the 
tumor  originally  is  round.  When 
it  enlarges  and  extends  into  the 
orbits   or   any  other  adjoining 
cavity,  the  form  becomes  modi- 
fied.    At  the  place  where   the 
tumor  passes  through  the  wall 
or  opening  into  the  cavity  a  con- 
traction or  neck  forms,  on  the 
distal  side  of  which,  as  if  further 
growth  was  not  now  restricted, 
a   roundish,    more    voluminous 
portion  develops.     Thus  in  the 
specimen    here    presented     we 
easily  recognize  an  orbital  por- 
tion with  a  depression  or  neck 
separated  from  the  larger  nasal 
portion,  and  at  its  outer  lower 
point  of  union  with  the  former  a 
maxillary  portion  extends  into 
the  antrum  of  Highmore. 
The  surface  of  the  osteoma  is  irregularly  nodulated. 
The  tumors  are  extremely  hard,  like  ivory,  especially  on  the  surface. 
Thus  it  is  impossible  to  chisel  into  or  cut  away  pieces  of  them.     On  the 
cut  surface  we  find  a  hard  peripheral  layer  surrounding  a  more  spongy 
center.     Sometimes  a  laminated  arrangement  of  the  peripheral  hard 
layer  is  found.     The  central  spongy  area  has  been  described  as  resem- 
bling pumice-stone.     Whenever  the  osteomata  have  a  pedicle  or  base,  as 
when  they  develop  in  the  frontal  sinus,  as  a  rule,  the  base  is  composed  of 
spongy  tissue.     Thus  the  tumor  can  be  successfully  attacked  at  this 
place  only.     It  has  often  happened  that  while  the  operator  has  been  en- 
gaged unsuccessfully  in  chiseling  at  the  body  of  the  tumor,  it  has  sud- 
denly become  loosened  by  the  breaking  of  the  pedicle. 


Fig.  52. — 1,  Orbital  portion  of  the  living  ethmoid  os- 
teoma; 2,  nasal  portion  of  the  living  ethmoid  osteoma; 
3,  lamina  of  ethmoid  bone  from  which  the  living  osteoma 
originated;  4,  dead  nasal  osteoma;  5,  cavity  in  ethmoid 
osteoma  in  which  the  nasal  osteoma  articulates. 
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(b)  The  Covering  of  the  Tumor. — All  encapsulated  osteomata  are 
covered  with  a  layer  of  soft  tissue,  namely,  first,  periosteum,  and  outside 
of  this  mucous  membrane.  The  latter  contains  the  usual  tubular  mucif- 
erous  glands  of  the  nasal  mucous  membrane,  and  is  covered  with  cyl- 
indric  or  fimbriated  epithelium.  This  layer  of  mucous  membrane  is 
sometimes,  as  in  the  specimens  here  presented,  thickened  and  covered 
with  mucous  polypous  growths. 

Invasion  of  neighboring  cavities  takes  place  where  the  osteoma  has 
grown  too  large  for  the  cavity  in  which  it  originated.  The  orbit  is  most 
commonly  invaded,  as  its  walls  participate  in  the  formation  of  the  eth- 
moid, frontal,  and  maxillary  sinuses.  The  growing  osteoma  presses 
upon  the  bony  wall  of  the  orbit,  which  at  the  place  of  contact  atrophies 
and  disappears,  and  the  osteoma,  with  its  covering  of  mucous  membrane, 
enters  the  orbit.  If  the  tumor  enters  from  the  frontal  sinus,  the  eye  is 
pushed  downward  and  outward;  if  the  ethmoid  sinus  is  the  point  of 
origin,  the  eyeball  is  dislodged  outward.  Finally,  if  the  tumor  originates 
in  the  antrum  of  Highmore,  the  displacement  will  be  in  an  outward  and 
upward  direction. 

As  soon  as  the  orbit  is  opened,  and,  in  consequence*  the  mucous  mem- 
brane covering  the  osteoma  comes  in  contact  with  the  connective-tissue 
spaces  of  the  orbital  periosteum  or  the  orbital  connective  tissue,  an  ab- 
scess forms.  The  microbes  present  on  the  surface  and  in  the  mucous 
glands  of  the  mucous  membrane  invade  the  lymph-spaces  of  the  aflFected 
tissue,  and,  necessarily,  traumatic  infection  resulting  in  suppuration 
takes  place.  Thus  an  abscess  forms  near  the  inner  canthus  of  the  eye. 
In  older  cases  we  find  one  or  more  fistulous  openings  leading  down  to  the 
surface  of  the  orbital  portion  of  the  osteoma. 

Far  more  serious  in  its  consequences  is  the  invasion  of  the  cranial 
cavity  by  osteomata  developed  in  the  frontal  or  sphenoid  sinuses.  The 
suppuration  first  between  the  dura  mater  and  the  cranium,  later  on  per- 
forating the  dura  mater,  terminates  the  patient's  life  by  suppurative 
leptomeningitis  or  abscess  of  the  brain. 

Bornhaupt  found  that  of  17  cases  of  osteoma  of  the  frontal  sinuses, 
in  11  cases,  or  65  per  cent.,  opening  into  the  cranial  cavity  had  taken 
place. 

Symptoms. — In  the  beginning  the  symptoms  are  not  characteristic, 
as  the  osteomata  grow  very  slowly,  are  painless,  and  cause  no  inflamma- 
tion as  long  as  they  stay  in  the  cavity  in  which  they  originate.  Enlarge- 
ment of  the  wall  of  the  cavity  is  often  found,  and  next  we  find  a  hard, 
painless  tumor  in  the  inner  canthus  of  the  eye. 

Displacement  of  the  eyeball  is  often  the  first  symptom  that  calls 
attention  to  the  existence  of  a  tumor. 

By  filling  up  the  sinus  in  which  it  develops  and  occluding  its  outlet 
accumulation  of  mucus  or  catarrhal  fluid  takes  place,  with  subsequent 
distention,  followed  by  the  symptoms  characteristic  of  this  condition. 
Finally,  the  abscess  forms  under  the  conditions  described  above. 

Diagnosis. — An  extremely  hard,  painless  tumor  of  slow  growth,  at 
the  inner  wall  of  the  orbit,  accompanied  by  abscess  and  fistulous  open- 
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ings  resulting  therefrom,  makes  the  diagnosis  of  encysted  osteoma  reason- 
ably easy.  A  very  important  point  to  ascertain  now  is  the  place  of 
origin  of  the  tumor.  As  above  stated,  the  deviation  of  the  eyeball  gives 
us  the  most  important  information  in  this  direction.  If  the  eye  is 
pushed  downward  and  outward,  we  may  expect  an  osteoma  of  the  frontal 
sinus;  if  directly  outward,  the  tumor  comes  from  the  ethmoid  cells; 
if  upward  and  outward,  from  the  antrum  of  Highmore. 

Prognosis. — The  prognosis  depends  upon  the  seat  of  origin  of  the 
tumor.  Osteomata  of  the  frontal  sinuses  must  be  considered  as  very 
dangerous.  The  mortality  after  the  operation  has  been,  according  to 
Bornhaupt,  64  per  cent.  Of  11  cases,  7  died  from  meningitis,  or  abscess 
of  the  brain. 

Osteoma  of  the  sphenoid  sinus  has  been  operated  upon  only  once  by 
Ferguson.  The  patient  died  from  collapse  shortly  after  the  operation. 
Other  tumors  of  this  variety  have  not  been  observed  in  living  patients, 
but  found  on  specimens  in  museums. 

In  the  case  of  osteomata  developed  away  from  the  cranial  cavity  the 
prognosis  is  entirely  different.  The  ethmoid,  nasal,  and  supramaxillary 
osteomata  are  not  dangerous  and  can  be  removed  with  safety.  Out  of 
12  cases  of  ethmoid  osteomata,  11  were  cured  by  operation  and  1  by 
spontaneous  exfoliation. 

Osteomata  of  the  antrum  of  Highmore  give  also  a  good  prognosis  for 
extirpation  for  the  same  reason  as  that  given  for  the  ethmoid  tumors, 
namely,  the  absence  of  injury  to  the  cranial  cavity. 

Treatment. — The  encysted  osteomata  have  no  connection  with 
syphilis,  and  consequently  are  not  amenable  to  internal  medical- treat- 
ment. Surgical  treatment  alone  comes  into  question,  that  is,  extirpa- 
tion of  the  tumor.  Considering  the  anatomy  of  the  encysted  osteomata, 
as  above  described,  the  plan  for  operating  is  obvious.  We  must  expose 
the  tumor  by  removal  of  its  encysting  bony  walls,  find  its  base  or  pedicle, 
and  divide  the  latter,  in  order  to  free  the  tumor.  The  extreme  hardness 
of  the  body  of  the  tumor  makes  any  attempt  at  removal  piecemeal  by 
hammer  and  chisel  almost  impossible.  Knapp  worked  five  hours  on  a 
tumor  of  the  frontal  sinus  and  was  able  to  remove  only  a  small  piece.  He 
was  obliged  to  abandon  the  operation,  and  the  patient  died  from  menin- 
gitis seven  weeks  later.  Maissonneuve,  in  trying  to  chisel  off  a  promi- 
nent nodule  of  an  orbital  osteoma  originating  in  the  ethmoid  cells,  found 
such  a  degree  of  hardness  that  he  had  to  work  for  a  long  time  with  all  the 
different  bone  instruments  with  which  Charriere,  who  was  present,  could 
furnish  him  before  he  succeeded  in  removing  even  a  nodule  of  the  tumor. 

If  we  then  cannot  attack  the  tumor  from  its  surface,  we  must  lay  it 
open,  expose  it  by  removing  with  the  chisel  the  bones  that  cover  it,  the 
anterior  wall  of  the  frontal  sinus,  nasal  and  maxillary  bones.  When  the 
tumor  is  exposed,  we  look  for  its  base  or  pedicle.  Knapp  has  pointed 
out  that  this  part  of  the  osteoma  is  often  composed  of  soft,  spongy  bone 
tissue,  so  that  the  chisel  may  be  used  here  with  advantage.  In  operating 
upon  ethmoid  osteomata  it  makes  no  difference  whether  the  base  is  hard 
or  soft,  because  the  fine,  thin  places  of  the  ethmoid  bone  from  which  the 
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tumor  has  grown  out  break  off  and  fall  out  with  the  tumor  with  almost 
the  first  stroke  of  the  hammer.  The  specimen  here  presented  shows  a 
plate  of  the  ethmoid  bone  adherent  to  the  tumor. 

The  removal  of  the  osteomata  from  the  frontal  sinus  is  more  difficult, 
not  so  much  because  the  plates  of  the  frontal  bone  are  stronger  than  the 
thin  ethmoid  plates,  but  because  we  dare  not  break  off  the  cerebral  plate 
of  the  frontal  sinus  for  fear  of  meningitis.  We  must  try  to  divide  the 
pedicle  with  the  chisel  without  employing  much  force,  and  rather  leave 
part  of  the  osteoma  than  open  the  cranial  cavity  (von  Oettingin  and 
Birkett).  But  even  if  the  most  careful  manipulation  of  the  instruments 
is  observed,  as  in  Socin's  operation,  described  by  Banga,  in  which  the 
tumor,  to  the  astonishment  of  all  present,  became  loose  by  almost  the 
first  touch  of  the  hammer,  the  cranial  cavity  may  be  opened  with  dis- 
astrous result. 

This  often  unavoidable  danger  in  operating  in  the  frontal  sinus  in- 
duced Mackenzie  and  Berlin  to  advise  enucleation  of  the  compressed, 
inflamed,  doomed  eye,  instead  of  the  radical  extirpation  of  the  tumor. 
However  unsatisfactory  this  remedy  seems  from  a  surgical  standpoint, 
it  deserves  earnest  consideration,  inasmuch  as  the  osteomata  are  benig- 
nant tumors  of  slow  growth  and  may  in  course  of  time  separate  spon- 
taneously from  their  point  of  origin. 

Spontaneous  loosening  of  the  encapsulated  osteomata  takes  place  not 
infrequently.  Besides  the  small  loose  or  dead  osteomata  found  accident- 
ally in  frontal  sinuses,  of  which  Tillmans  reports  6  cases,  we  find  a  case 
described  by  Middlemore,  who  tried  to  remove  an  orbital  osteoma  but 
gave  up  the  operation.  Nine  months  later  the  tumor  became  loose  and 
was  extracted.  A  similar  case  is  reported  by  Imre,  cited  by  Tillmans. 
An  orbital  osteoma  the  size  of  a  fist  had  pushed  the  eye  down  to  the  angle 
of  the  mouth.  After  forty-three  years'  duration  it  became  loose  spon- 
taneously, and  the  eye  returned  to  almost  its  normal  place  in  the  orbit. 
Hilton  saw  a  large  osteoma  of  the  antrum  of  Highmore  which  had  de- 
stroyed the  eye  become  loose  after  seventeen  years,  during  suppuration. 

Tillmans  reports  a  case  in  which  he  removed  by  operation  two  loose 
dead  osteomata  of  the  frontal  sinuses  and  an  osteoma  of  the  nasal  cavity. 
He  points  out  that  osteomata  of  the  nasal  cavity  have  been  as  yet  very 
seldom  reported.  Habermaas  saw  a  case  in  von  Bruns'  clinic.  The 
tumor  had  originated  in  the  ethmoid  bone,  with  a  pedicle  the  size  of  a 
thumb.  It  was  successfully  removed  by  operation.  He  remarks  that 
the  so-called  nasal  stones  or  concrements  have  sometimes  been  found  to 
contain  a  nucleus  of  bone.  This  fact  makes  it  probable  that  dead  os- 
teomata of  the  nasal  cavity  are  more  common  than  has  been  hitherto 
believed. 

The  cause  of  the  spontaneous  loosening  and  death  of  the  osteomata  is 
as  yet  not  satisfactorily  settled.  Suppuration  is  generally  conceded  to 
be  one  of  the  causes. 
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This  specimen  was  removed  by  laparotomy  from  a  woman  of  thirty- 
five  who  had  a  tumor  the  size  of  a  child's  head,  immovably  connected 
with  the  uterus  at  the  fundus,  and  also  two  small  myomata  that  could 
be  felt  through  the  vagina.  The  large  tumor  showed  fluctuating  places 
on  the  surface  by  palpation  through  the  abdominal  wall,  and  I  con- 
cluded that  it  was  an  ovarian  cystorna,  either  located  in  the  broad 
ligament  or  suflficiently  adherent  to  the  uterus  to  make  them  move 
together.  At  the  operation  I  found  it  to  be  a  cystofibroma,  or  fibro- 
cystosarcoma,  subperitoneal,  but  attached  by  the  broad  base  to  the  uterus 
at  the  fundus.  After  temporary  elastic  constriction  around  the  cervix 
the  tumors  were  enucleated,  and  as  the  uterine  cavity  was  not  opened, 
I  united  the  wound  of  the  wall  of  the  uterus  with  buried  step  sutures, 
deep  and  superficial,  and  a  final  continuous  suture  along  the  inverted 
borders  of  the  peritoneum. 

At  the  close  of  the  operation  all  hemorrhage  had  apparently  stopped, 
consequently  I  did  not  drain.  In  the  course  of  the  first  week  some 
fever  set  in,  and  on  the  tenth  day  I  reopened  the  lower  border  of  the 
wound  and  evacuated  about  three  to  four  ounces  of  blood  mixed  with 
pus  from  a  cavity  surrounding  the  body  of  the  uterus.  The  evacuation 
and  subsequent  washing  out  and  drainage  did  not  have  much  influence 
on  the  patient's  condition;  the  fever  continued;  she  had  a  large  gan- 
grenous bed-sore  over  the  os  sacrum,  and  died  six  days  later,  in  the 
third  week  after  the  operation.  The  autopsy  showed  no  peritonitis, 
and  the  cavity  with  the  accumulation  of  blood  and  pus  was  found 
entirely  separate  from  the  general  peritoneal  cavity.  On  examining 
the  uterus  I  found,  as  you  see  here,  surrounding  the  line  of  the  uterine 
wound,  an  island  of  gangrenous  tissue  including  the  wound  and  a  square 
inch  or  more  to  each  side.  This  gangrene  explains  the  persistence  of 
fever  and  sepsis,  notwithstanding  the  evacuation  and  drainage. 

The  large  inner  tumor  has,  you  see,  a  smooth  surface.  On  the  cut 
surface,  in  some  parts,  there  was  an  appearance  of  myoma;  in  other 
places,  islands  of  softer  tissue  looking  like  myxoma  or  sarcoma,  and  in 
other  parts  cystic  cavities.  These  cysts  have  not  the  usual  shape  and 
appearance  of  cystomata,  but  are  irregular,  triangular,  or  longitudinal 
sinuses,  the  walls  of  which  are  not  smooth  but  trabeculated,  so  as  to 
give  the  appearance,  as  Dupuytren  describes  it,  "similar  to  the  walls 
of  the  ventricles  of  the  heart." 

I  shall  here  make  a  few  remarks  on  fibrocystomata  of  the  uterus, 

♦Jour.  Amer.  Med.  Assoc,  1888,  vol.  xi,  p.  604.    Chic.  Gynecol.  Soc,  June  29,  1888. 
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because  they  are  comparatively  rare,  the  whole  number  described  in  the 
literature  not  being  much  above  100.  Fibrocystomata  are,  as  the  name 
indicates,  forms  of  fibromata  or  myomata,  and  it  is  a  comparatively 
rare  change  in  the  preexisting  elements  of  these  tumors  that  gives  them 
the  additional  characteristics  of  cystomata. 

We  distinguish  between  the  following  varieties:  myxomyoma,  as 
described  by  Virchow,  characterized  by  edema  of  the  interstitial  tissue 
and  by  the  fluid  in  the  spaces  containing  mucin;  consequently  it  is 
something  more  than  a  simple  edema  of  the  myoma.  Spread  islands  of 
embryonal  cells  are  also  proof  of  a  more  active  process,  terminating  in 
myxomatous  or  even  sarcomatous  tissue.  Besides  the  edema  in  the 
interstitial  tissue  of  the  myoma,  w^e  find  edema  and  atrophy  of  the 
muscular  fibers,  isolated  fibers  or  their  debris  mixed  with  the  fluid  in 
the  cavities.  These  cavities  are  of  all  sizes,  from  the  microscopic,  as 
shown  on  this  slide,  up  to  the  size  of  a  pin's  head  or  walnut,  and  we  even 
find  cavities  of  enormous  size,  containing  several  quarts  of  fluid.  The 
cavities  are  lined  with  pavement-celled  epithelium,  or  rather  endothelium 
as  you  would  expect,  since  they  originate  from  dilated  lymph-spaces, 
or  naked  when  the  x^avity  is  formed  by  the  disintegration  of  muscular 
fibers.  The  cavities  contain  clear,  colorless,  or  bloody  fluid  that  often 
coagulates  spontaneously  when  evacuated — a  fact  that  Atlee  pointed 
out  as  a  differential  diagnostic  sign  in  contradistinction  to  the  fluid 
from  ovarian  cystomata.  A  special  form  is  described  as  fibromyoma 
lymphangiectodes  by  Leopold.  Distinctly  different  from  this  is  the 
myoma  teleangiectodes  sive  cavernosum  of  Virchow,  with  multiple 
cavities  from  the  size  of  a  millet-seed  to  that  of  a  pea,  communicating 
with  the  blood-vessels  and  consequently  containing  pure  blood.  These 
tumors  are  found  to  enlarge  during  menstruation  (Virchow),  and  on 
auscultation  a  bruit  is  heard  (Pean). 

As  to  the  place  of  development,  the  great  majority  are  subperitoneal. 
Of  the  70  cases  gathered  from  the  literature  by  Heer,  63  were  subserous, 
5  interstitial,  and  only  2  submucous  tumors.  They  sometimes  attain 
an  enormous  size,  weighing  29,  40,  and  in  one  case  even  81,  pounds. 

The  cystofibromata  are  most  often  found  between  the  ages  of  thirty 
and  fifty.  The  symptoms  are  in  the  main,  of  course,  the  same  as  those 
of  common  myomata  and  fibromata.  Uterine  hemorrhage  is  rare 
because,  as  before  mentioned,  they  rarely  develop  close  to  the  mucous 
membrane.  A  more  characteristic  symptom  is  a  sudden  enlargement, 
probably  from  acute  increase  in  the  size  of  the  cysts  or  from  intracystic 
hemorrhage.  The  spontaneous  coagulation  of  the  fluid  would  be  a 
valuable  symptom  if  it  w^as  constantly  found,  but  in  about  70  cases  it 
was  noted  in  only  11  (Herr).  It  might,  however,  in  reality  be  more 
frequent,  since  in  a  number  of  cases  it  might  not  have  been  noticed 
(Gusserow).  The  lack  of  vitality  shown  by  the  tendency  to  local 
gangrene  is  also  somewhat  characteristic  of  these  tumors.  Thus 
Grammaticati,  as  stated  by  Gusserow,  saw  a  myoma  the  size  of  a  child's 
head,  located  in  the  wall  of  the  cervix,  undergo  superficial  necrosis, 
followed  by  sepsis  and  death. 
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It  is  rather  noteworthy  that  a  correct  diagnosis  was  rarely  made. 
They  were  almost  always  mistaken  for  ovarian  cystomata,  and  a  number 
of  them  were  punctured.  Puncture,  however,  in  this  form  of  cystoma 
is  far  more  dangerous  than  in  other  cystomata,  as  shown  by  Leopold, 
who  found  that,  as  a  consequence  of  puncture,  10  patients  out  of  11  died. 
McGuire,  therefore,  is  right  in  asserting  that  exploratory  laparotomy  is 
less  dangerous  than  puncture. 

The  treatment  should  be  entire  extirpation,  because  of  the  prob- 
ability of  rapid  enlargement,  the  danger  of  puncture,  the  liabilitj'  to 
gangrenous  or  septic  changes,  and  thrombosis  of  the  vessels  in  and 
around  the  tumor.  Gusserow  gives  a  series  of  41  laparotomies  with  22 
recoveries,  the  cause  of  the  high  mortality  being  the  necessity  of  the 
removal  of  the  uterus  in  some  of  the  cases.  Occasionally  the  operation 
cannot  be  finished;  thus,  according  to  Gusserow,  in  38  cases,  7  were 
unfinished,  and  of  the  7,  6  patients  died.  That  an  exact  diagnosis, 
with  a  definite  premeditated  plan  of  operation,  is  of  extreme  importance 
is  shown  by  Gusserow,  who,  out  of  11  cases  described  in  the  literature, 
reported  9  recoveries. 

A  few  words  about  uterine  sarcomata,  inasmuch  as  the  tumor  here 
presented  is  a  mixed  form  of  cystofibroma  and  sarcoma.  In  the  uterus 
we  distinguish  between  circumscribed  and  diffused  sarcoma,  the  former 
originating  in  the  muscular  wall  of  the  uterus,  the  latter  in  the  mucous 
membrane.  The  circumscribed  uterine  sarcomata  are  of  the  most 
interest  to  us  in  this  connection,  as  they  stand  in  near  relationship  to 
fibromyomata  and  fibrocystomata.  They  form,  usually,  round,  cir- 
cumscribed, harder  or  softer  tumors,  looking  like,  and  developing  in 
the  same  places  as,  the  fibromyomata,  and  so  similar  to  these  that  we 
must  class  the  relapsing  fibromata  of  Paget  among  the  sarcomata. 
But  besides  more  or  less  typical  fibrous  or  muscular  cells,  here  we  find 
islands  of  short,  spindle-shaped,  round  or  polymorphous  cells,  or  islands 
of  myxoma  tissue — in  general,  a  more  vivid  cell-formation  than  in 
fibromata  and  myomata;  and  we  further  find  in  the  same  tumor  in 
different  places  different  forms  of  cells.  So  predominating,  however, 
are  fibroma  or  myoma  tissue  cells  that  Schroder  regards  it  as  a  law  that 
the  circumscribed  sarcomata  are  always  formed  by  transformation  of 
fibromata.  According  to  Gusserow,  the  transformation  of  fibromata 
into  the  mixed  form  of  fibrosarcomata,  myxosarcomata,  and  cysto- 
sarcomata  is  so  rare  that  the  literature  shows  very  few  well-observed 
cases  of  this  kind.  By  examining  the  microscopic  slides  that  I  exhibit 
tonight  we  find,  in  some  portions,  apparently  typical  myofibroma 
tissue,  without  or  with  dilated  lymph-spaces,  in  which  we  find  granu- 
lated matter  containing  loose  or  isolated  muscular  cells;  in  other  places 
islands  of  typical  myxoma  tissue,  here  and  there  islands  of  embryonal 
cells;  in  another  part  of  the  tumor  territories  of  short,  spindle-shaped 
cells,  large,  and  with  oval  or  round  nuclei;  in  other  words,  islands  of 
unmistakable  sarcoma  tissue;  and,  finally,  places  of  common  typical, 
round-celled  sarcoma  tissue. 

As  to  the  age  in  which  fibrosarcomata  of  the  uterus  are  found,  there 
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is  this  difference  from  the  cystofihromata,  that,  while  they  both  are 
most  common  between  the  ages  of  thirty  and  fifty,  the  sarcomata  are 
still  common  between  fifty  and  sixty,  while  the  cystofihromata,  as  we 
have  seen,  stop  at  the  age  of  fifty. 

As  regards  treatment,  the  sarcoma  is  a  malignant  tumor  and  needs 
more  extensive  removal  or  radical  treatment  than  the  benignant  cysto- 
fibroma.  The  removal  of  subserous  or  interstitial  fibrosarcomata 
by  abdominal  supravaginal  extirpation  and  extraperitoneal  treatment 
has  often  been  followed  by  a  growth  of  sarcomatous  tissue  in  the  cicatrix 
in  the  abdominal  wall.  The  abdominal  total  extirpation  of  the  uterus 
can  hardly  be  said  to  have  lost  much  of  its  dreadful  mortality  of  about 
70  per  cent,  from  the  time  of  Freund's  first  operation  until  now. 

In  the  treatment  of  this  case  the  following  suggestion  occurred  to 
me — a  suggestion  which  was  not  carried  out  because  of  the  patient's 
death.  I  should  operate  as  I  did,  enucleating  the  subserous  tumor, 
and  if  the  uterine  cavity  was  not  opened,  try  intraperitoneal  treatment 
of  the  stump.  After  recovery  from  this  operation,  if  the  microscopic 
examination  of  the  tumor  proved  it  to  be  a  fibrosarcoma,  I  should 
follow,  as  soon  as  the  patient's  strength  would  permit,  by  vaginal 
extirpation.  In  the  rare  cases  in  which  the  size  of  a  diagnosed  cir- 
cumscribed uterine  sarcoma  or  fibrocystoma  will  permit  of  vaginal 
extirpation  this  operation  is,  of  course,  the  only  one  indicated. 

The  two  other  specimens  are  not  strictly  gynecologic,  as  they 
occurred  in  men.  However,  they  had  this  in  common  with  gynecology, 
that  laparotomy  had  to  be  done. 


COLLOID  CARCINOMA  OF  THE  CECUM* 


This  specimen  is  a  tumor  of  the  cecum — a  so-called  colloid  carcinoma. 
The  patient  was  a  man  of  about  forty,  in  whom,  for  about  six  months, 
an  increasing  tumor  had  dev^eloped  in  the  middle  of  the  abdominal 
cavity.  When  I  saw  him  the  tumor  was  of  the  size  of  the  head  of  a 
child  of  four,  was  somewhat  movable  from  side  to  side  and  up  and  down. 
There  were  never  any  disturbances  on  part  of  the  intestines,  but 
emaciation  and  considerable  pain.  I  thought  it  a  tumor  of  the  omentum 
on  account  of  its  mobility,  also  that  it  was  malignant  because  it  was 
hard,  nodular,  and  of  rapid  growth,  but  I  did  not  think  of  the  intestine 
being  the  seat  because  there  were  no  symptoms.  When  the  abdominal 
cavity  was  opened,  I  found  this  large  nodulated  tumor  with  a  great 
many  adhesions  to  the  omentum  and  some  to  the  intestines,  and  finally, 
having  separated  these  and  applied  a  great  many  ligatures,  when  I  got 
the  tumor  isolated  and  out  through  the  abdominal  wound,  I  found  the 
ileum  passing  into  one  side  of  the  tumor  and  the  ascending  colon  coming 
out  of  the  other  side.  I  then  divided  the  ileum  and  ascending  colon 
two  inches  away  from  the  tumor,  detached  and  ligated  the  mesentery, 
and,  after  the  removal  of  the  tumor,  closed  the  ileum  and  ascending 
colon  in  the  usual  way  by  invagination  and  suture,  and  made  an  anas- 
tomosis between  the  lower  end  of  the  ileum  and  upper  end  of  the  ascend- 
ing colon  by  means  of  Senn's  decalcified  bone  plates.  The  territory  of 
approximation  was  covered  by  an  undetached  omental  flap.  I  preferred 
this  operation  to  circular  resection  or  implantation  of  the  ileum  into 
the  colon,  because  of  the  shortness  of  the  plate  operation  as  compared 
with  the  others.  The  patient  lived  four  days,  was  able  to  take  some 
liquid  nourishment,  had  no  vomiting,  no  tympanites,  showed  no  symp- 
toms of  sepsis  or  peritonitis,  but  gradually  became  weaker  and  died. 
The  autopsy  showed  no  peritonitis,  the  ends  of  the  upper  and  lower 
bowel  were  closed,  the  closed  ileum  and  closed  end  of  the  ascending 
colon,  and  at  a  distance  of  23/^  inches  the  anastomosis  covered 
with  the  omental  flap,  which  did  not  adhere.  The  peritoneal  sur- 
faces between  the  plates  are  perfectly  united,  allowing  of  no  escape 
of  liquor  or  air.  The  passage  between  the  ileum  and  colon  is  per- 
fectly free,  as  you  see  after  opening  the  opposite  wall  of  the  intes- 
tines. The  tumor  shows  at  this  point  the  ileum  entering  the  large 
irregular  cavity  containing  some  liquid  feces,  slightly  tinged  with  blood, 
and  at  the  upper  end  of  the  cavity  is  the  ascending  colon.     This  enor- 
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mously  thickened  wall  of  the  cavity,  1>^  to  2  inches  in  thickness,  is 
the  carcinomatous  intestinal  wall,  the  cut  surface  presenting  the  char- 
acteristic gelatinous  appearance  of  colloid  carcinoma.  This  form  of 
carcinoma  has  as  its  characteristic,  in  distinction  from  other  carcino- 
mata,  colloid  degeneration  of  the  cells,  causing  them  to  enlarge,  meet, 
and  form  this  transparent  gelatinous  substance.  While  we  do  not 
recognize  a  colloid  carcinoma  as  distinctly  different  from  carcinomata  in 
general,  as  we  know  that  partial  colloid  degeneration  is  common  in  all 
carcinomata  of  the  intestinal  tract,  clinically  we  recognize  the  extremes 
of  this  degeneration  as  a  distinct  form,  characterized  by  its  enormous 
size,  and  not  uncommon  in  the  stomach,  large  intestine,  and  peritoneum. 
In  the  peritoneal  cavity  there  were  no  secondary  tumors  nor  were  the 
lymph-glands  of  the  mesentery  invaded.  This  is  what  we  should 
expect,  as  this  colloid  carcinoma  is,  as  a  rule,  relatively  benignant, 
with  little  tendency  to  the  invasion  of  distant  tissues  or  organs. 

The  death  of  the  patient  I  ascribe  to  the  fact  that  when  the  vitality 
has  been  lowered  to  a  certain  point  by  malignant  tumors,  without  or 
with  functional  disturbances  of  vital  organs,  the  organism  loses  its 
power  to  sustain  more  than  a  certain  amount  of  operating,  and  death 
will  follow  from  the  yet  unexplained  exhaustion,  in  spite  of  the  absence 
of  all  the  common  well-known  fatal  complications. 


DOUBLE  CARCINOMA  OF  THE  COLON  * 


The  third  and  last  specimen  is  from  a  man  between  forty  and  fifty 
who  had  suffered  terribly  from  difficult  passages  from  the  bowels  for 
a  number  of  months.  Finally  a  small,  almost  immovable  tumor, 
appeared  to  the  right  of  the  umbilicus,  and  later  on  distention  of  the 
small  intestines,  with  pain  and  vomiting.  Every  half -hour  or  hour  there 
would  be  a  paroxysm  of  peristaltic  contractions  with  excruciating  pain. 
He  finally  asked  to  be  relieved  at  any  risk.  On  account  of  his  extreme 
emaciation  and  weakened  condition  I  thought  it  out  of  the  question 
to  attempt  extirpation,  and  resolved  to  try  to  relieve  him  by  means 
of  anastomoses  between  the  intestine  above  and  below  the  stricture. 
Laparotomy  revealed  the  tumor  to  be  a  carcinoma  of  the  ascending 
colon;  consequently  I  united  the  lower  part  of  the  distended  ileum  with 
the  empty  transverse  colon  5  to  6  inches  away  from  the  tumor.  The 
patient  did  not  get  much  relief,  and  died  ten  days  after  the  operation, 
growing  gradually  weaker,  as  in  the  other  case.  The  autopsy  showed 
no  peritonitis,  the  omental  flap  was  partially  adherent  to  the  intestine, 
the  peritoneum  between  the  plates  united,  but  at  the  distal  end  of  the 
plate,  in  the  colon,  an  island  of  necrosis  of  the  intestinal  wall  from 
pressure  atrophy  caused  by  the  plate.  Thus  in  this  case  perforation 
of  the  intestine  was  only  a  question  of  a  short  time.  The  carcinoma 
of  the  ascending  colon,  as  the  specimen  shows,  is  3  inches  long  and  has 
caused  almost  complete  occlusion  of  the  bowel.  The  reason  why  no 
relief  followed  the  operation  was  found  below  the  anastomosis  in  the 
splenic  flexure  of  the  colon,  where  a  second  carcinoma  had  developed, 
causing,  as  you  see,  almost  complete  obstruction  of  the  colon.  This 
second  carcinoma  was  not  discovered  during  the  operation,  as  it  was 
hidden  high  up  under  the  spleen.  The  emptiness  of  the  transverse 
colon,  together  with  the  rarity  of  a  second  carcinoma,  was  the  cause 
of  my  not  suspecting  its  presence.  If  it  had  been  discovered,  the  anas- 
tomosis would  have  been  made  between  the  ileum  and  the  sigmoid 
flexure,  of  course.  The  mortality  from  even  palliative  operations  upon 
the  intestines  is  large,  because,  as  a  rule,  the  patients  do  not  come  to 
us  for  operation  until  they  are  exhausted  by  serious  intestinal  distur- 
bances, usually  of  long  continuance.  This  is  so  generally  the  case 
that  collapse,  even  after  a  short  operation,  is  of  frequent  occurrence. 

Senn's  operation  of  intestinal  anastomosis  with  the  plates  does  not 
take  any  more  time  than  the  abdominal  operation  for  artificial  anus. 
The  last  operation  here  mentioned  was  of  thirty-eight  minutes'  duration 
from  the  time  of  the  incision  in  the  abdomen  to  the  dressing  of  the 
abdominal  wound. 
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A  CASE  OF  TRAUMATIC  CYST  OF  THE 
PANCREAS* 


Chester  A.  King,  aged  eight,  was  admitted  to  Emergency  Hospital  October  6,  1887, 
with  the  following  history:  He  had  enjoyed  good  health  up  to  recent  illness.  Eleven 
weeks  ago  he  fell  from  a  horse  and  sustained  injury  to  his  abdomen,  showing  a  red  spot 
over  the  umbilicus,  and  a  similar  spot  over  the  processus  spinosus  of  the  third  lumbar 
vertebra.  He  complained,  during  first  eight  weeks,  of  intermittent  attacks  of  pain, 
located  in  the  region  about  umbilicus.  About  three  weeks  after  injury  a  swelling  appeared 
in  the  epigastrium  and  has  been  increasing  steadily  since.  After  injury  the  patient  lost 
appetite;  his  bowels  were  loose,  irregular,  and  the  feces  of  a  whitish,  curdled  appearance, 
according  to  his  mother's  statement.  Vomiting  had  been  a  prominent  symptom  during 
the  period  from  the  time  of  injury  imtil  his  admission  into  the  hospital.  He  had  been 
treated  for  typhomalarial  fever. 

Status  Proesens. — Patient  is  of  normal  size  for  his  age,  but  thin  and  emaciated.  Ex- 
amination shows  lungs  and  heart  normal.  In  the  epigastrium  and  upper  half  of  meso- 
gastrium  is  a  round  prominence  caused  by  a  tumor  7  inches  in  transverse  diameter,  8 
inches  in  longitudinal  diameter.  Percussion  over  the  tumor  is  dull  on  the  right  side, 
continuous  with  the  liver  dulness,  on  the  left  side  reaching  over  the  border  of  the  ribs. 
Between  the  seat  of  dulness  of  the  tumor  and  heart-dulness  there  is  a  tympanitic  area 
from  the  ventricle.  The  circumference  of  abdomen  at  the  end  of  the  xiphoid  process,  24 
inches;  midway  between  this  and  the  umbilicus,  over  the  most  prominent  part  of  the 
tumor,  25  inches;  at  the  umbilicus,  23^  inches.  After  inflation  of  the  bowel  with  Rich- 
ardson's syringe  the  transverse  colon  is  seen  passing  along  and  over  the  lower  border  of  the 
tumor.  The  tumor  moves  with  the  respiration.  There  is  transmitted  pulsation  from 
the  aorta,  but  no  expansion  or  bruit.  Over  the  surface  of  the  tumor  is  a  feeling  of  fluctua- 
tion.    The  tumor  is  slightly  movable  from  side  to  side. 

Exploratory  puncture  brings  out  a  syringeful  of  deep  straw-colored,  not  perfectly 
clear,  fluid  of  alkaline  reaction,  which  contains  a  small  number  of  red  blood-corpuscles, 
but  no  other  formed  elements.  The  location  of  the  tumor  is  in  the  median  line  behind  the 
stomach,  above  the  transverse  colon — that  is,  in  the  region  of  the  pancreas.  Taken  to- 
gether with  the  microscopic  character  of  its  fluid  contents,  containing  no  other  formed 
elements  than  a  few  blood-corpuscles,  and  finally  its  relation  to  a  distinct  trauma,  made  the 
diagnosis  of  a  pancreatic  cyst  rather  plausible.  It  was  resolved  to  operate  by  laparotomy 
in  two  tempos,  if  the  thickness  of  the  cyst-wall  would  permit  of  such  procedure.  October 
9,  1887,  after  the  usual  preparations  for  laparotomy,  a  longitudinal  incision  was  made  in 
the  linea  alba,  about  3  inches  long,  midway  between  the  umbiUcus  and  the  xiphoid  process. 
After  opening  the  peritoneal  cavity  the  parietal  peritoneum  was  stitched  to  the  skin  and 
the  mesocolon  was  divided  longitudinally  and  a  few  small  vessels  ligated.  Beneath  this 
was  the  glistening  white  smooth  surface  of  the  cyst-wall.  This  was  united  by  a  circular 
row  of  fine  silk  sutures,  including  a  space  about  2  inches  long  and  1  inch  broad,  to  the  ab- 
dominal wound.  No  cyst-fluid  escaped  along  any  of  the  sutures,  and  consequently  the 
original  plan  of  operating  in  two  tempos  was  carried  out.     The  wound  cavity  was  packed 

♦Reported  with  statistics  by  A.  Holmboe,  M.D.,  Chicago  Med.  Jour,  and  Exam- 
iner, 1888,  vol.  Ivi.  p.  74. 
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with  iodoform  gauze;  an  antiseptic  dressing  was  applied,  held  in  position  by  an  elastic 
bandage.  The  following  day  the  temperature  rose  to  101.5°  F.,  but  came  down  to  normal 
the  evening  of  the  same  day  and  remained  .so.  No  other  untoward  symptoms  followed  this 
operation. 

On  October  16th,  a  week  after  the  laparotomy,  the  patient  was  again  anesthetized, 
and  the  cyst  opened  by  Paquelin's  cautery.  The  cyst-wall  was  of  considerable  thickness 
— about  yi  inch.  About  40  ounces  of  thin,  yellowish,  semitransparent  fluid  escaped.  A 
large  drainage-tube,  over  }/2  inch  in  diameter  and  9  inches  long,  was  introduced  to  the 
bottom  of  the  cyst,  passing  upward  and  backward  toward  the  left  side  of  the  vertebral 
column,  behind  the  stomach.  No  irrigation  was  used  at  the  time  of  the  operation,  but  a 
heavy  antiseptic  dressing  and  an  elastic  bandage  were  applied. 

The  following  day  the  temperature  rose  to  101°  F.,  but  became  normal  the  next  day 
and  remained  so.  His  bowejs  were  regular  before  the  second  operation.  After  this, 
however,  they  did  not  move  for  five  days,  when  an  enema  was  given.  Later  on  the  bowels 
again  became  regular.  There  was  profuse  discharge  the  first  four  to  five  days  after  the 
operation,  after  which  time  the  discharge  rapidly  decreased  in  quantity.  When  leaving  the 
hospital,  November  9th,  the  dressing  which  had  been  applied  four  days  before  was  perfectly 
dry.  At  no  time  during  the  after-treatment  was  there  any  erosion  or  maceration  of  the 
skin  surrounding  the  wound,  although  it  was  constantly  in  contact  with  the  secretion 
from  the  cyst- wall. 

The  depth  of  the  fistula  at  the  time  of  leaving  the  hospital  was  3  inches.  The  general 
condition  of  the  patient  was  greatly  improved. 

In  an  article  on  "  Complicated  Diseases  of  the  Pancreas  and  their 
Surgical  Treatment "  Karl  Hagenbach,  in  Basel,  has  collected  reports  of 
15  cases  of  true  cysts  of  the  pancreas.*  Adding  to  these  15  ca.ses  the 
reports  of  3  cases  operated  upon  in  this  country  during  the  latter  part 
of  1887  (Bull,  Fenger,  Steele),  we  find,  altogether,  the  following  18 
cases  of  cysts  of  the  pancreas  so  far  reported  in  literature : 

From  the  tabulated  cases  on  p.  508  the  following  resume  may  be 
drawn  if 

There  were  11  males  and  7  females. 

Age  from  8  years  (Fenger)  to  46  years  (Kiister). 

Trauma  was  given  as  the  cause  in  3  cases  (Kulenkampff,  Senn, 
Fenger). 

Duration  from  five  weeks  (Senn)  to  13  years  (Gross).  In  Kramer's 
case  the  time  has  been  indefinitely  given  as  "some  weeks." 

Place  of  development  is  not  stated  in  5  cases;  in  2  cases  the  head 
is  given  as  the  seat  of  origin;  in  11  cases,  the  tail. 

As  to  symptoms,  a  certain  suddenness  of  onset  is  noticeable 
in  a  number  of  the  cases;  otherwise,  common  gastric  and  intestinal 
disturbances  seem  to  be  most  prominent.  Location,  relations,  etc.,  of 
tumor  have  only  in  a  limited  number  of  cases  been  sufficiently  character- 
istic to  warrant  a  diagnosis  of  pancreatic  cyst  (Senn,  KUster,  Subotik, 
Gussenbauer,  Bull,  Fenger,  Steele). 

Icterus  is  mentioned  as  a  complication  in  4  cases. 

Diabetes  in  1  case  (Bull). 

Sixteen  cases  were  operated,  of  which  10  recovered  and  5  died. 
*  Deutsche  Zeitschrift  fUr  Chirurgie,  1887,  vol.  xxxiii. 
t  For  further  details,  see  original  reports. 


A   CASE    OF   TRAUMATIC   CYST   OF   THE    PANCREAS  507 

Methods  of  operating*  are  distributed  with  the  respective  results 
as  follows: 

Extirpation  of  the  whole  cyst :  3  cases  with  2  deaths  and  1  recovery. 

Partial  excision  of  cyst-wall,  uniting  the  remainder  with  the  abdom- 
inal wound:   2  cases  with  2  deaths. 

Puncture  and  aspiration:    1  case  with  1  death. 

Incision  and  drainage  in  one  tempo:   4  cases  with  4  recoveries. 

Incision  and  drainage  in  two  tempos:  5  cases  with  5  recoveries.! 

From  the  above  figures  it  seems  reasonable  to  conclude,  as  Senn 
stated  in  his  monograph  of  1885,  that  the  operation  to  be  recom- 
mended for  cysts  of  the  pancreas  should  be  incision  and  drainage,  and 
it  seems  to  be  a  matter  of  little  or  no  importance  whether  this  operation 
is  performed  in  one  or  two  tempos. 

Careful  chemical  analysis  of  the  cyst-content  has  been  made  in  several 
cases,  showing  the  presence  of  tyrosin,  leucin,  mucin,  serum-albumin, 
sodium  and  potassium  salts,  etc.  The  cyst-fluid  has  also  proved  itself 
able  to  digest  starch,  emulsify  fat,  etc.,  and  thereby  established  its 
pancreatic  origin.  In  Gussenbauer's  and  Senn's  cases  a  digestion  eczema 
was  noticed  around  the  abdominal  wound.  The  quantity  of  the  cyst- 
fluid  varies  from  a  pint  up  to  several  quarts.  Blood  in  varying  quantity 
is  frequently  found  in  these  cysts.  Kiister  considers  the  presence  of 
blood  characteristic,  even  for  pancreatic  cysts,  when  found  in  a  cyst 
of  the  upper  abdominal  region  (Hagenbach).  In  Thiersch's  and  Gus- 
senbauer's cases  blood  was  prevalent  to  such  an  extent  that  Hagenbach 
considers  it  doubtful  whether  these  two  cases  can,  properly,  be  classed 
under  retention  cysts,  believing  it  possibly  more  correct  to  place  them 
among  hematomas.  Senn,  however,  thinks  it  safe  to  classify  them  as 
hemorrhagic  retention  cysts. 

*  Method  of  operating  employed  in  Dr.  Steele's  case  was  incision  and  drainage;  but 
if  in  one  or  two  steps,  I  do  not  know.     Recovery. 

t  Bull's  case  was  operated  on  July  19th,  discharged  cured  November  19th,  but  died 
two  weeks  later  from  diabetes. 
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EXTIRPATION  OF  THE  RECTUM* 


The  removal  of  the  rectum  is  an  important  subject,  as  it  is  one  of  the 
achievements  of  modern  surgery.  Extirpation  of  the  rectum  is  a  child 
of  modern  surgery,  inasmuch  as  it  was  not  until  iodoform  gauze  was 
used  for  packing  and  drainage  that  it  became  devoid  of  its  dangers. 
In  former  times  it  had  such  an  appalling  mortality  that  colotomy 
was  preferred  by  the  English  surgeons,  and  the  removal  of  the 
rectum  regarded  as  an  almost  not  permissible  operation. 

Volkmann  made  the  first  step  toward  utilizing  antiseptic  principles 
and  reduced  the  death-rate,  but  this  method  of  drainage  with  permanent 
irrigation  was  cumbersome,  complicated,  and  often,  in  cases  where  the 
peritoneal  cavity  had  to  be  opened,  dangerous.  I  have  seen  in  such  a 
case  the  abdominal  cavity  filled  with  more  than  two  gallons  of  carbolic 
acid  solution;  thus  it  was  not  until  the  advent  of  iodoform  gauze  that 
a  radical  change  came  about.  I  have  paid  a  good  deal  of  attention  to 
these  operations,  inasmuch  as  I  have  extirpated  the  rectum  16  times — 
11  times  for  carcinoma  and  5  times  for  inflammatory  stricture.  As  far 
as  carcinomata  are  concerned,  I  will  in  this  connection  present  two 
specimens,  the  one  illustrating  a  low  carcinoma,  as  I  prefer  to  call  it — 
a  carcinoma  that  involves  the  sphincter,  and  one,  a  high  carcinoma, 
that  is,  a  carcinoma  that  has  left  the  sphincter  and  a  couple  of  inches 
of  the  rectum  intact.  The  first  specimen  is  a  low  carcinoma,  conse- 
quently the  anus  is  there.  The  carcinoma,  as  may  be  seen,  takes  in 
the  anus  and  about  three  inches  of  the  rectum,  and  behind  it  there  is  a 
mass  of  adipose  tissue  from  the  concavity  of  the  sacrum,  in  which  we 
see  a  tumor  the  size  of  a  walnut,  which  is  a  carcinomatous  pararectal 
lymph-gland.  It  is  always  advisable  to  remove  this  tissue  just  the  same 
as  to  remove  the  axillary  glands  when  a  carcinoma  of  the  mamma  is 
operated  upon,  or  the  submaxillary  glands  when  operating  for  carcinoma 
of  the  lips,  because  this  is  the  place  where  the  carcinoma  first  extends 
outside  of  the  rectum  to  the  lymph-glands  in  the  surrounding  tissues. 

The  other  specimen  is  what  we  might  term  high  carcinoma,  inasmuch 
as  the  anus  and  lower  portion  of  the  rectum  are  left.  As  will  be  seen, 
there  is  a  ring-shaped  carcinomatous  tumor,  %}/2  inches  long,  occupying 
the  entire  circumference  of  the  gut,  ulcerated  on  the  nodular  surface, 
making  a  constriction  which  hardly  permits  the  passage  of  the  little 

*Read  before  the  Chicago  Medical  Society,  May  20,  1889.  Medical  Standard, 
1889,  vol.  vi,  p.  1. 
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finger.  At  the  upper  and  lower  part  of  this  ring  is  ^  inch  of  healthy 
wall  of  the  rectum  transversely  divided,  thus  showing  that  the  anus 
with  the  sphincter  has  been  left. 

As  to  the  method  of  operating,  I  want  to  distinguish  between  the 
operation  for  low  and  high  carcinoma.  Low  carcinoma  includes  the 
anus,  and  will  seldom  if  ever  go  up  so  high  that  there  will  be  necessity 
for  any  more  preparatory  operating  than  to  remove  the  coccyx;  very 
rarely,  with  a  view  of  getting  more  operating  room,  it  may  be  necessary 
to  resort  to  the  next  step  in  the  higher  operation,  namely,  division  of  the 
left  sacrosciatic  ligament,  which  gives  a  good  deal  more  room. 

In  the  operation  of  high  carcinoma  the  next  step  in  getting  access 
to  the  rectum  is  to  remove  the  left  half  of  the  sacrum,  as  proposed  by 
Kraske,  or  even  to  remove  it  entire  transversely  on  the  line  of  the  third 
foramen,  with  subsequent  replacement  in  situ.  This  latter  way  of 
getting  operating  space  I  have  tried  once  and  found  satisfactory;  the 
patient  survived  the  operation,  and  died  six  weeks  later  from  causes 
independent  of  it,  after  everything  around  the  rectum  had  healed 
satisfactorily. 

The  two  operations,  of  which  the  one  for  low  carcinoma  might  be 
termed  extirpation  or  amputation  (Holmen),  the  one  for  the  high  opera- 
tion, resection  (Volkmann),  are,  of  course,  entirely  different,  inasmuch 
as  the  former  commences  at  the  anus,  extending  from  there  upward, 
and  the  other  commences  above  and  behind  the  anus,  and  is  really  a 
posterior  operation  in  the  sacral  region.  The  reason  for  distinguishing 
between  the  two  operations,  besides  the  entirely  different  technic,  is 
also  the  difference  in  gravity  of  the  operation.  This  means  a  different 
gravity  of  the  disease,  namely,  that  a  high  carcinoma  is  much  more 
serious  than  a  low  carcinoma.  Statistics  which  I  got  together  a  year 
ago  in  this  respect  showed  18  high  carcinomata,  with  a  mortality  of 
50  per  cent.,  while  a  series  of  272  operations  for  mixed  high  and  low 
carcinomata  showed  a  mortality  of  22  per  cent.  In  most  of  the  statistics 
we  meet  with  now^  no  distinction  is  made  between  high  and  low  carcin- 
oma, in  the  sense  in  which  I  wish  to  express  it;  that  is  the  reason  why 
the  older  mortality  does  not  enable  us  to  judge  about  a  single  case,  inas- 
much as  it  is  too  low  for  high  carcinoma  and  too  high  for  low  carcinoma. 
Old  statistics  of  Billroth  showed  a  mortality  of  39  per  cent.;  more 
recent  statistics  of  Konig  showed  a  mortality  of  24  per  cent.  Quite 
recently  Bramann  published  27  of  von  Bergmann's  cases,  with  26  re- 
coveries and  1  death — that  is,  3.6  per  cent,  mortality. 

As  to  the  carcinomata  I  have  operated  on,  in  four  high  carcinomata — 
2  men  and  2  women — there  were  2  deaths  as  the  immediate  consequence 
of  the  operation,  and  2  recoveries  from  the  operation,  of  which  1  died 
six  weeks  afterward,  after  everything  around  the  anus  had  been  healed. 
The  second,  the  patient  from  whom  this  specimen  was  taken,  is  well, 
has  gained  20  pounds  in  a  few  weeks,  and  is  much  improved  by  the 
operation. 

For  low  carcinoma  I  have  operated  7  times  on  6  men  and  1  woman, 
with  4  recoveries  and  3  deaths,  2  of  which  were  in  immediate  consequence 
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of  the  operation.  The  third  died  from  arterial  hemorrhage  after  four 
weeks. 

A  new  field  for  extirpation  of  the  rectum,  or  the  low  operation, 
was  proposed  by  Israel  in  1883,  namely,  to  operate  in  this  way  for  non- 
malignant  inflammatory  strictures,  whether  due  to  syphilis  or  to  the 
gonoccocus.  This  form  of  diesase  of  the  rectum  will  sometimes  resist 
all  other  local  measures,  dilatation,  division,  etc.,  but  will  form  perirectal 
abscesses  and  fistulas,  make  life  unbearable,  and  finally  terminate  in 
amyloid  nephritis  and  death.  In  so  intractable  a  case  I  have  reason 
to  believe  that  extirpation  of  the  rectum  is  a  decided  success.  I  have 
done  five  extirpations  for  inflammatory  stricture,  on  4  women  and  1  man, 
with  no  deaths. 

In  16  cases  of  this  nature,  reported  by  Israel,  Busch,  Riegner, 
Bardenheuer,  and  myself,  there  were  15  recoveries  and  1  death — a 
mortality  of  about  6  per  cent.  The  possibility  of  extirpation  of  the 
rectum  for  non-malignant  stricture  of  course  depends  upon  the  extent 
of  the  latter.  It  must  be  possible  to  reach  reasonably  healthy  rectum 
above  and  draw  it  down.  In  the  case  of  limited  stricture,  when  the 
operation  has  been  applied,  all  the  authors  agree  that  the  patients  have 
been  decidedly  benefited. 

The  advantage  of  the  removal  of  such  a  stricture,  if  it  is  possible  to 
get  good  healthy  wall  of  the  intestine,  is  that  the  disease  is  done  away 
with  at  once.  There  are  always  foci  of  pus  in  the  wall  and  the  tissues 
surrounding  such  a  rectum,  and  finally,  around  a  stricture  of  this  kind, 
most  irregular  pus-cavities  form  enormous  pockets,  which  are,  of  course, 
done  away  with  by  the  extirpation  of  the  stricture  when  possible.  When 
the  stricture  is  above  a  certain  point,  then  extirpation  becomes  im- 
possible. 

To  return  to  the  subject  of  discussion  for  tonight — the  carcinomata : 
There  are  some  points  of  importance  in  the  operations  which  I  shall 
now  call  attention  to,  for  instance,  in  operating  for  high  carcinomata 
it  is  sometimes  very  difficult  to  bring  the  upper  portion  of  the  bowel 
down,  because  the  mesorectum  or  lower  portion  of  the  mesentery  of 
the  sigmoid  flexure  may  be  unusually  immovable.  The  mesentery 
must,  of  course,  be  divided  until  the  bowel  comes  down.  A  good  deal 
of  dissecting  may  have  to  be  done  before  the  bowel  can  be  brought  down. 
In  this  respect  I  believe  it  is  often  possible  to  know  beforehand  about 
this  difficulty,  inasmuch  as  I  think  that  the  longer  the  stricture  has 
existed,  the  easier  the  operation  will  be,  because  the  efforts  at  defecation 
will  make  the  upper  portion  more  movable,  and  thus  make  the  opera- 
tion easier.  It  has  often  seemed  to  me  also,  when  I  came  to  a  certain 
point  in  dissection,  that  then  the  upper  bowel  has  come  down  easier; 
at  the  same  time  I  have  met  with  one  case  where  it  was  almost  impossible 
to  get  the  upper  intestine  down.  When  united  to  the  anus  or  lower 
portion  of  the  rectum,  there  must  be  no  tension  at  all,  inasmuch  as  the 
sutures  can  seldom  be  kept  aseptic,  and  thus  are  liable  to  tear  through. 
The  danger  of  tension  is  shown  in  a  number  of  Kraske's  cases,  where, 
in  the  same  night  of  the  operation,  the  sutures  gave  way,  the  end  of  the 
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upper  bowel  turned  upward  in  an  effort  at  defecation,  which  took  place 
right  into  the  peritoneal  cavity.  Kraske  believes  that  preparatory 
treatment  of  such  a  patient  to  the  extent  of  having  the  bowels  entirely 
emptied  might  guard  against  such  an  accident,  but  I  consider  it  rather 
doubtful  whether  any  preparatory  treatment  can  always  guard  against 
such  a  fatal  defecation,  when  rupture  of  the  sutures  takes  place.  I  do 
not  see  how  this  can  be  absolutely  guarded  against,  but  the  more  mov- 
able the  bowel  and  the  more  freely  it  is  brought  down,  the  less  tension 
there  is,  and,  of  course,  the  less  liability  to  this  accident. 

Furthermore,  it  is  sometimes  impossible  in  high  carcinoma  by  any 
method  of  examination  before  the  operation  to  tell  the  exact  extension 
of  the  carcinoma  to  neighboring  organs.  My  attention  was  called  to 
this  in  one  case,  a  woman  I  operated  upon  two  years  ago  in  Milwaukee. 
I  found  that  the  carcinoma  extended  to  the  wall  of  the  uterus  from  the 
anterior  wall  of  the  rectum — so  much  so  that  it  was  impossible  to  get  all 
the  carcinomatous  tissue  out,  and,  further,  it  was  impossible  to  unite 
the  peritoneum.  The  patient  died  from  acute  septic  peritonitis  in  a 
few  days. 

To  what  extent  the  difference  in  prognosis  will  be  between  the  high 
and  low  carcinomata  I  do  not  know  that  it  is  possible  to  tell,  because 
this  distinction  has  not  been  made  sharply  enough.  Thus  there  is 
nothing  to  judge  by  from  the  older  statistics;  it  is  possible  only  to  guess 
about  the  high  carcinomata. 

It  is  a  great  gratification  to  modern  surgery  to  see  that  such  results 
as  have  been  described  as  following  operation  for  high  carcinoma  are 
possible.  The  suggested  mortality  of  28  per  cent,  makes  this  operation 
.a  justifiable  and  a  useful  one. 

One  word  as  to  the  final  results.  In  my  limited  experience  there  is 
only  one  case  of  carcinoma  in  which  I  can  say  that  the  cure  is  probably 
radical,  inasmuch  as  more  than  two  years  have  passed  without  a  relapse. 
Of  the  rest  of  them,  there  are  two  who  are  now  alive  without  a  relapse, 
but  they  are  so  recent  that  nothing  can  be  said  about  their  future. 

Freedom  from  relapse  may  to  some  extent  depend  upon  the  form  of 
carcinoma.  The  more  glandular  or  typical  cylindric-cell  carcinoma  is 
more  benign;  the  more  mixed  glandular  or  small-cell  carcinoma  is 
more  malignant. 
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RUPTURE  OF  THE  KIDNEY* 


I  WILL  commence  with  the  case  of  rupture  of  the  kidney,  which  was 
as  follows: 

Otto  Lehmann,  twenty  years  old,  from  Rockford,  111.,  came  into  my  hands  February  3, 
1888,  and  gave  the  following  history:  He  had  always  been  strong  and  healthy  until  about  a 
year  ago,  when  the  following  accident  occurred :  While  walking  along  a  wooden  sidewalk 
built  about  5  feet  above  the  ground,  he  stepped  over  the  side  and  fell  to  the  ground.  He 
experienced  the  most  violent  pain  in  the  right  lumbar  region,  had  to  be  carried  home,  and 
any  attempt  to  move  him  aggravated  the  pain.  There  was  some  blood  in  the  urine  for 
perhaps  a  week;  after  that  time  the  urine  became  normal;  nevertheless,  he  lost  greatly  in 
flesh  and  strength,  the  pain  in  the  right  side  remained,  and  a  swelling  formed.  When  I 
saw  him,  a  year  after  the  injury,  he  was  pale,  somewhat  emaciated,  and  in  the  right  side 
there  was  a  fluctuating  swelling  reaching  from  the  ribs  to  the  pelvis  and  to  the  median  line. 
His  temperature  was  101°  F.,  showing  some  fever  all  the  time.  An  exploratory  puncture 
showed  this  swelling  to  contain  urine,  which  was  slightly  turbulent  and  contained  a  few 
pus-corpuscles.  The  operation  was  lumbar  incision  and  drainage;  1  quart  of  fluid  was 
evacuated  from  the  swelling,  but  the  fever  remained  and  after  several  weeks  even  increased, 
the  temperature  varying  from  101°  to  103°  F.,  with  profuse  sweats  and  progressive  emaci- 
ation. I  concluded  then  that  suppuration  or  sepsis  was  going  on,  that  the  most  natural 
location  of  that  sepsis  was  the  tissue  of  the  kidney,  and  I  resolved  on  extirpation. 

I  extirpated  the  kidney  on  April  12th  by  the  usual  lumbar  method  and  T-shaped  in- 
cision. At  that  time  there  was  found,  besides  the  kidney,  which  is  here  presented,  a  large 
abscess  cavity  extending  up  toward  the  diaphragm  and  down  in  the  large  pelvis.  After 
the  operation  the  condition  of  the  patient  was  not  improved;  he  gradually  got  worse,  and 
finally  exhibited  symptoms  of  inflammation  in  the  corresponding  lung,  from  which  blood 
and  pus  were  expectorated,  and  he  died  May  3d,  three  weeks  after  the  extirpation. 

The  kidney,  which  was  removed  one  year  after  the  original  injury,  presents  the  fol- 
lowing appearance:  It  is  divided  into  two  portions,  an  upper  and  larger,  and  a  lower  and 
smaller,  one,  with  a  transverse  place  of  division  in  which  there  is  an  opening  through, 
which  leads  into  the  portion  of  the  pelvis  belonging  to  the  lower  portion  of  the  kidney; 
otherwise  the  tissue  of  the  kidney  is  normal.  When  the  pelvis  was  opened,  it  was  found 
that  the  lower  portion  of  the  kidney  was  excluded  from  the  pelvis  by  the  transverse  mass 
of  cicatricial  tissue  seen  in  the  specimen.  I  therefore  think  it  likely  that  the  urine  con- 
tained in  this  space  was  from  the  lower  portion. 

The  autopsy  showed  an  abscess  cavity  in  a  portion  of  the  kidney,  extending  to  the 
lower  surface  of  the  liver,  in  the  right  lobe  of  which  was  an  abscess  the  size  of  a  hen's  egg, 
communicating  with  a  subdiaphragmatic  collection  of  pus  between  the  convexity  of  the 
right  lobe  and  the  diaphragm.  From  the  latter  abscess  cavity  a  communication  existed 
through  an  opening  in  the  diaphragm,  up  into  the  pleural  cavity,  in  the  lower  half  of  which 
was  an  empyema  which  had  perforated  into  the  lung  tissue  and  emptied  into  a  large 
bronchus  of  the  lower  lobe. 

*Read  before  the  Chicago  Medical  Society,  May  6,  1889.  Jour.  Amer.  Med. 
Assoc.,  1889,  vol.  xii,  p.  901. 
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I  wish  to  make  a  few  remarks  on  the  class  of  cases  to  which  this 
specimen  belongs,  namely:  subcutaneous  ruptures  or  injuries  to  the 
kidney. 

One  hundred  and  eight  cases  of  subcutaneous  injury  to  the  kidney 
have  been  collected  lately  by  Grawitz.*  Of  these  108  cases,  we  can 
judge  of  the  severity  of  the  lesion  by  the  fact  that  50  died.  As  to  the 
etiology,  we  can  distinguish  between  direct  and  indirect  injury  to  the 
kidney.  The  direct  injury  is  by  a  blow,  by  a  foreign  body,  falling  against 
a  sharp  edge,  as  a  rail  on  a  railroad  track,  being  driven  over  by  a  wagon- 
wheel,  the  kick  of  a  horse,  a  heavy  body  falling  against  the  side  of  the 
patient,  etc.  The  direction  of  the  body  that  causes  the  injury  is  not 
necessarily  directly  over  the  kidney;  it  may  strike  the  anterior  surface 
of  the  abdomen  or  either  loin,  as  well  as  the  side.  Indirect  injuries, 
which  are  also  known  as  ruptures,  may  be  an  injury  to  the  whole  body, 
for  instance,  a  man  falling  from  a  great  height  or  from  a  horse  to  the  level 
of  the  ground,  not  striking  against  any  portion  of  the  body  in  particular. 
This  was  true  in  this  case,  in  which  the  boy  fell  5  feet  down  on  the  level 
ground.  Also  when  a  laboring-man  digging  a  well  is  buried  by  the  cav- 
ing in  of  the  earth  the  same  thing  is  shown.  Such  injuries,  acting  dif- 
fusely on  the  abdomen,  do  not  cause  local  symptoms,  ecchymoses,  abra- 
sions, etc.,  but  sometimes  fractures  of  the  lower  ribs  or  of  the  spinous 
processes  of  the  vertebrae  point  to  a  severe  injury. 

As  to  frequency,  Grawitz  remarks  that  it  is  probable  that  subcu- 
taneous injuries  to  the  kidneys  are  more  common  than  is  usually  be- 
lieved, and  much  more  common  than  these  108  cases  would  imply,  in- 
asmuch as  there  undoubtedly  are  a  number  of  cases  where  the  hematuria 
is  slight,  passing  off  in  a  week,  and  so  they  are  not  recognized  or  pubhshed. 

As  to  the  anatomy,  direct  violence  can,  of  course,  crush  the  kidney 
tissue;  a  slight  injury  may  cause  a  rupture  which  is  limited  to  the  tissue 
of  the  kidney  without  opening  either  into  the  pelvis  or  capsule,  or  it 
may  open  into  the  pelvis  and  capsule,  or  may  rupture  also  the  peritoneal 
covering  of  the  kidney,  or,  finally,  the  whole  kidney  may  be  crushed. 
The  slighter  injuries  almost  always  present  themselves,  as  in  this  case, 
as  ruptures,  and  the  direction  of  the  rupture  is  almost  always  the  same 
as  in  this  case,  transverse,  so  that  the  kidney  is  divided  into  an  upper 
and  a  lower  portion  transversely,  whatever  the  direction  of  the  body 
causing  the  injury  may  have  been.  This  has  its  explanation,  says 
Grawitz,  probably  in  the  fact,  first,  in  the  fetal  shape  of  the  kidney,  con- 
sisting of  numerous  small  lobuH,  12  to  15  in  number,  "rencuH,"  as  they 
are  called,  divided  from  one  another  by  transverse  sulci.  It  has  been 
shown  by  Hatayama,  in  experiments  on  animals  with  transverse  lobu- 
lation of  the  kidneys,  that  when  a  rupture  is  produced,  it  is  a  transverse 
rupture.  Attempts  to  determine  this  by  Grawitz  and  Caspar  Leman, 
by  rupturing  the  kidney  on  dead  bodies,  have  not  been  successful:  it 
seems  as  though  life  is  necessary  to  produce  rupture  of  the  kidney  in 
that  way.  The  natural  consequence  of  rupture  of  the  tissue  is  hemor- 
rhage, and  the  quantity  of  blood  is,  of  course,  variable,  according  to  the 
*  Langenbeck's  Arch.  f.  klin.  Chir.,  1885,  vol.  xxxi,  p.  419. 
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extent  of  the  injury.  The  larger  the  vessel,  the  more  the  extrava- 
sation. 

The  following  points  should  be  taken  into  consideration  as  to  the 
danger  of  immediate  hemorrhage:  If  the  capsule  is  not  ruptured,  then 
the  blood  will  dissect  away  the  tissue  of  the  kidney  from  the  inner  sur- 
face of  the  capsule  and  there  will  come  a  time  when  the  tension  here 
becomes  extensive  enough  to  stop  the  hemorrhage  mechanically.  If 
the  capsule  is  ruptured,  extensive  extravasation  in  the  pararenal  tissue 
may  take  place  and  form  a  hematoma  that  may  extend  from  the  dia- 
phragm to  the  pelvis,  but  even  here  there  will  finally  be  some  tension 
which  will  tend  to  stop  further  extravasation.  When  the  peritoneum 
is  ruptured  over  the  kidney,  then  the  blood  has  access  to  the  peritoneal 
cavity,  and,  of  course,  there  is  no  tension  that  will  have  a  tendency  to 
stop  the  hemorrhage,  consequently  these  are  the  cases  in  which  there  is 
most  danger  of  acute  fatal  hemorrhage.  In  children,  rupture  of  the 
peritoneum  is  more  common  than  in  older  people,  partly  because  the 
peritoneum  is  thinner  and  partly  because  it  is  more  tense  over  the 
surface  of  the  kidney.  If  the  pelvis  of  the  kidney  is  ruptured,  then  the 
blood  goes  dowTi  the  renal  passages  and  appears  in  the  urine,  except 
where  there  is  a  simultaneous  rupture  of  the  ureter. 

As  to  the  symptoms :  pain  is  almost  always  present,  and  this  pain  is 
usually  so  violent  that  patients  are  unable  to  walk  or  stand.  Shock  is 
not  particularly  characteristic  for  injury  to  the  kidney,  but,  when  con- 
nected with  anemia  and  followed  by  collapse,  points  to  severe  intra- 
peritoneal hemorrhage.  A  tumor  is  felt  only  in  case  of  rupture  of  the 
capsule  and  extrusion  into  the  perirenal  tissue.  Hematuria  is  almost 
constantly  present,  rarely  entirely  absent,  but  often  of  short  duration 
only.  It  is  slight  in  small  ruptures,  copious  in  rupture  of  large  vessels 
of  the  pelvis,  and  sometimes  intermittent  when  a  coagulum  temporarily 
stops  up  the  ureter.  It  may  be  intermittent  when  the  thrombosis  that 
is  primarily  found  in  the  vessel  later  disappears,  for  instance,  if  it  is  being 
washed  away  with  urine;  the  result  of  coagulation  on  its  passage  down 
may  be  renal  or  vesical  colic.  The  hematuria  usually  lasts  from  one  to 
two  weeks;  it  is  very  seldom  that  it  stays  as  long  as  the  fourth  week. 

As  to  the  course  and  termination,  the  following  is  known:  Fiftj'- 
eight  cases  out  of  108  recovered.  The  course  is  usually  divided  into 
two  stages — a  non-suppurative  primary  and  a  suppurative  secondary 
stage.  It  is  an  error  to  divide  the  course  of  such  an  injury  in  this  way, 
inasmuch  as  a  given  case  does  not  necessarily  pass  from  one  into  another; 
consequently,  it  would  be  as  well  to  divide  them  into  cases  where  we 
have  healing  by  first  intention,  on  the  one  side,  and  healing  by  second 
intention  and  suppuration,  on  the  other  side  (Grawitz) ;  or  to  divide  them 
into  aseptic  and  septic  cases.  Aseptic  healing  took  place  in  46  out  of 
58  recoveries  (Grawitz).  In  the  milder  cases  the  blood  disappears,  pain 
ceases,  and  recovery  takes  place  in  one  to  three  weeks.  In  severe  cases 
it  took  one  to  three  months.  Experiments  made  by  Maas  on  animals 
to  determine  the  effects  of  crushing  and  rupture  of  the  tissues  of  the 
kidney  show  that  aseptic  healing  is  the  rule,  even  when  there  is  extensive 
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crushing  of  a  large  portion  or  all  of  the  kidney,  by  aseptic  atrophy  w-ith 
absorption  of  the  dead  tissues  and  replacement  with  connective  tissue, 
and  compensating  subsequent  hypertrophy  of  the  other  kidney.  This 
takes  place  in  from  eight  to  thirty  days,  usually.  Suppuration  took 
place  in  17  out  of  the  108  cases,  or  in  10  of  the  recoveries.  The  cause  of 
the  suppuration,  of  course,  need  not  be  discussed — it  is  microbes,  pus- 
microbes,  perhaps,  but  microbes.  This  was  suspected  as  far  back  as  in 
1869,  when  Billroth's  assistant,  Menzel,  and  Simon  mentioned  it,  show- 
ing for  the  first  time  that  healthy  urine  does  not  produce  suppuration, 
but  that  decomposing  urine  does;  but  they  left  it  uncertain  whether  it 
was  the  ammonia  in  the  decomposed  urine  or  the  microbes,  which  Bill- 
roth had  then  paid  considerable  attention  to,  which  caused  the  suppura- 
tion. Tillmans  states  that  extensive  crushing  of  the  area  of  the  kidney 
tissue,  when  no  suppuration  takes  place,  causes  only  a  limited  parenchy- 
matous inflammation  around  the  dead  tissue.  Aseptic  silk  sutures 
through  the  kidney  tissue  do  not  cause  suppuration,  but  will  heal  just 
as  well  as  in  any  other  tissue.  A  diffuse  parenchymatous  nephritis 
from  traumatism  is  rare,  and  has  been  described  in  only  three  cases. 

The  sources  of  infection  are  the  blood,  the  urinary  passages,  and, 
finally,  the  abdominal  organs.  The  blood  is  very  rarely  a  source  of 
secondary  infection  to  crushed  tissues  mixed  with  urine.  Rinne  has 
shown  that  putting  woolen  threads  through  the  kidney  tissue,  although 
they  cause  more  mechanical  injury  than  do  silk  or  linen,  will  heal  anti- 
septically,  even  when  pus-microbes  have  been  injected  into  blood-vessels 
or  into  the  peritoneal  cavity  before,  at  the  time,  or  after  the  threads 
have  been  put  in,  which  speaks  very  strongly  for  the  blood  being  only 
occasionally  the  carrier  of  the  microbes  to  infect  the  crushed  tissue. 
The  urinary  passages,  then,  are  the  ones  to  look  to,  and,  of  course,  any 
previous  condition  in  the  shape  of  gonorrhea  or  cystitis,  or,  what  from 
the  history  of  the  numerous  cases  seems  to  be  well  proved,  in  some  of 
them  at  least,  from  catheterization  with  an  unclean  catheter  after  a 
rupture  which  has  caused  coagulation  of  blood  in  the  bladder  has 
caused  the  infection  of  the  injured  portion  of  the  kidney.  The  course 
of  the  suppuration  is  the  following:  either  a  perirenal  abscess  or,  what 
is  more  grave,  suppurative  nephritis;  multiple  abscesses  in  the  kidney 
tissue,  either  acute  or  chronic,  the  acute  being  by  far  the  most  common. 

Death  took  place  in  50  cases  out  of  the  108— a  mortality  of  46  per 
cent.;  but  of  these  cases  there  were  a  number  with  complicated  injuries 
of  the  abdominal  and  thoracic  organs,  which  ought  to  be  excluded  from 
subcutaneous  injuries  to  the  kidney;  when  these  have  been  excluded, 
there  remains  a  mortality  of  35  per  cent.  (Grawitz).  The  most  common 
cause  of  death  is  immediate  hemorrhag^-the  patient  dies  within  a 
couple  of  hours  or  within  the  first  day  or  two;  that  is,  when  the  pelvis  is 
opened  and  the  large  vessels  of  the  kidney  ruptured.  The  rupture  of 
the  peritoneum  does  harm  mostly  by  not  giving  resistance  enough  in 
helping  to  check  the  hemorrhage,  inasmuch  as  blood  and  urine,  when 
aseptic,  even  in  considerable  quantities,  are,  as  has  been  shown  by  Wag- 
ner, readily  absorbed  from  the  abdominal  cavity.     Later  continuous 
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hemorrhage  that  comes  on  in  the  two  or  three  following  weeks  takes  the 
life  of  some  patients,  but  only  half  as  many  as  the  primary  hemorrhage 
(in  8  of  Grawitz's  cases).  Then  comes  the  suppuration  or  sepsis,  which 
is,  as  has  been  seen,  in  the  minority;  suppurative  nephritis,  para- 
nephritic abscess,  peritonitis,  pleuritis  by  extension  of  the  abscess,  or 
metastatic.  Finally,  suppression  of  the  urine  rarely  causes  death  (in 
3  only  of  Grawitz's  cases),  and,  of  course,  depends  upon  the  condition 
of  the  other  kidney,  either  both  kidneys  being  crushed  or  the  remaining 
kidney  being  unhealthy. 


PRIMARY  CARCINOMA  OF  THE  KIDNEY* 


The  patient,  J.  P.  Bakken,  a  man  of  thirty,  came  from  Red  Jacket,  Michigan,  in 
April,  1888,  and  gave  the  following  history:  He  had  always  been  healthy,  and  was  con- 
sidered a  strong  and  robust  man;  worked  in  a  mine.  Two  years  previously,  while  at  work 
in  the  mine,  he  suddenly  felt  a  pain  in  the  region  of  the  kidney  and  went  home;  was  laid 
up  for  some  time.  A  diagnosis  was  not  made,  but  he  had  a  pain  in  that  side,  nothing 
characteristic  that  would  call  anybody's  attention  to  the  urine,  and,  finally,  after  some 
weeks,  he  got  on  his  feet  again  and  concluded  to  go  to  his  native  country,  Sweden,  for  his 
health.  He  stayed  there,  and  one  day,  while  jumping  about  8  feet  from  a  rock  down  to 
the  ground  below,  suddenly  felt  a  pain  in  the  left  lumbar  region,  and  from  that  time  there 
was  blood  in  the  urine.  During  the  whole  year  there  was  blood  in  the  urine — sometimes 
less,  sometimes  more,  often  very  considerable  quantities,  so  as  to  make  him  rather  anemic. 
When  he  came  to  me  he  had  lost  strength,  had  not  felt  able  to  return  to  work  for  some  time, 
and  when  examined,  the  urine  was  mixed  with  blood  in  rather  large  quantities.  There 
could  be  felt  enlargement  of  the  kidney,  not  very  distinct,  but  still  distinct  enough  to  make 
it  different  from  the  other  side,  and,  as  in  all  cases  of  hematuria,  I  looked  for  pieces  of 
tumor  over  and  over  again,  and  finally  found  a  small  shred  of  tissue  showing  round,  oval, 
and  club-shaped  cells,  that  made  me  believe  the  tumor  to  be  a  sarcoma.  This  decided  an 
operation,  which  was  nephrectomy,  by  the  lumbar  method.  The  patient  became  comatose 
the  day  after  the  operation,  and  died  with  symptoms  of  uremic  coma  on  the  third  day. 
No  autopsy  permitted. 

The  kidney  shows  the  following  characteristics:  There  is  a  round  tumor  on  its  an- 
terior surface,  13^  to  2  inches  in  diameter.  Its  smooth  surface  is  covered  by  the  distended 
capsule  of  the  kidney.  Its  posterior  surface  bulges  into  the  pelvis,  the  upper  part  of  which 
is  perforated  by  a  sessile,  polypoid  projection  of  the  tumor.  The  apex  of  this  projection 
is  rough  and  jagged  from  destruction  of  the  mucous  membrane,  shreds  of  uncovered  tumor 
tissue  protruding  from  the  surface  and  being  the  source  of  the  hematuria.  A  transverse 
section  through  the  tumor  shows  irregular  cavities  in  the  center  filled  with  coagulated 
blood,  in  one  instance  so  near  the  surface  as  to  give  the  sensation  of  fluctuation.  Micro- 
scopic examination  shows  the  typical  characteristics  of  carcinoma,  with  only  a  slight 
amount  of  connective  tissue  and  large  alveoli,  lined  and  filled  with  large  round  and  poly- 
morphous cells;  these  cells  have  large  round  or  slightly  oval  nuclei,  surrounded  by  a  large 
granular  protoplasm  or  cell  body. 

I  will  say  a  few  words  about  primary  carcinomata  of  the  kidney  in 
connection  with  this  case.  Carcinomata  as  well  as  sarcomata  are  usually 
found  at  two  different  periods  of  life,  viz.,  from  one  to  ten,  and  from  fifty 
to  seventy,  years.  Carcinomata  are  unilateral  and  most  common  on  the 
right  side.  They  are  more  common  in  men  than  women,  in  contradis- 
tinction to  sarcomata,  which  are  more  common  in  women.     Heredity  is 
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doubtful,  but  a  congenital  origin  seems  to  be  plausible  in  the  carcinomata 
of  children.     Traumatism  is  not  uncommon. 

As  to  the  anatomy,  there  are  some  points  which  are  new  in  the  litera- 
ture, and  which  P.  Wagner,  in  a  recent  article,  has  called  attention  to.* 
It  was  usually  supposed  that  carcinomata  originated  from  the  epithelial 
cells  of  the  urinary  canals,  but  a  number  of  carcinomata  were  found  in 
which  the  cells  did  not  look  like  urinary  epithelial  cells  at  all,  but  did 
look  like  the  large  cells  in  the  suprarenal  capsule.  Then  it  was  demon- 
strated by  Klebs  and  Grawitz  that  erratic  islands  of  suprarenal  capsule 
tissue  were  found  in  the  kidney  substance  near  the  capsule.  It  is, 
therefore,  likely  that  many  carcinomata  having  this  kind  of  cells  develop 
from  these  islands. 

Clinically,  we  may  distinguish  between  a  more  benignant  and  a  more 
malignant  form  of  carcinomata.  The  relatively  benignant  form  is  of 
slow  growth;  may  remain  stationary  for  years;  has  late  metastasis  or 
not  at  all,  and  is  always  unilateral.  The  average  duration  of  the  disease 
in  adults  is  from  one  to  two  years;  one  of  Wagner's  cases  lasted  seven 
and  a  half  years.  The  malignant  form  is  characterized  by  rapid  growth, 
softness  of  tissue,  early  diffusion,  and  early  metastasis  is  common 
in  children,  where  in  a  few  months  growths  of  enormous  size  form. 
Cystic  softening  of  the  center  and  hemorrhage  within  the  tumor  are 
common.  Carcinomata  often  open  into  the  pelvis,  as  in  the  case  here 
described,  causing  hematuria,  but  in  cases  of  this  kind  it  is  rare  that 
fragments  of  the  tumor  are  loosened  and  found  in  the  urine. 

The  symptoms  are  naturally  similar  in  carcinoma  and  sarcoma. 
The  tumor  is  always  found  later  in  the  disease,  and  may  attain  an  enor- 
mous size,  especially  in  children.  It  is  often  nodular,  with  fluctuating 
areas  corresponding  to  cysts  or  hematomas  within  the  tumor.  Out  of 
50  cases,  Ebstein  found  a  palpable  tumor  noted  in  47,  the  symptoms  thus 
being  absent  in  only  3  cases.  Hematuria  is  rather  a  common  symptom ; 
it  is  natural  that  there  should  be  blood  in  the  urine  as  soon  as  a  tumor, 
carcinoma,  or  sarcoma  opens  into  the  pelvis  of  the  kidney  and  the  cover- 
ing mucous  membrane  is  destroyed  by  pressure  atrophy  and  hemor- 
rhage. It  is  quite  possible  that  the  presence  of  urine  on  the  surface  of 
such  a  tumor  makes  hemorrhage  more  common  by  washing  away  clots. 
In  a  collection  of  75  cases  of  adults  with  carcinoma,  Rohrer  found  hema- 
turia in  23.  In  50  cases  of  children  Leibert  found  hematuria  in  19. 
Ebstein,  in  50  cases  of  all  ages,  found  hematuria  in  24.  The  origin  of  the 
hematuria  is  almost  always  from  the  carcinoma  when  it  has  perforated 
into  the  pelvis  or  ureter.  Rarely,  it  may  come  from  the  other  non- 
carcinomatous  kidney.  In  a  case  described  by  Kiihn  he  found  in  the 
pelvis  of  the  right  non-carcinomatous  kidney  a  teaspoonful  of  blood  and 
a  coagulum  in  the  ureter.  He  believes  the  hemorrhage  due  to  over- 
distention  of  the  glomeruli  from  overwork  of  the  organ.  The  hematuria 
is  sometimes  slight,  sometimes  profuse.  It  is  usually  found  in  the  be- 
ginning of  the  disease,  according  to  Leibert,  in  two-thirds  of  the  cases  of 

* "  Casuistische  Beitrage  zur  Chirurgie,"  Deut.  Zeitschr.  f.  Chirurgie,  1886,  vol. 
xxiv,  p.  505. 
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hematuria,  ceases  after  a  while,  and  does  not  reappear  in  the  later  course 
of  the  disease. 

As  to  the  degree  of  hemorrhage:  it  is  rarely  so  profuse  as  to  prove 
fatal.  It  is  not  uncommon  that,  as  in  this  ease,  the  hemorrhage  is 
started  by  traumatism.  Sarcoma  is  said  to  be  less  commonly  followed 
by  hematuria  than  is  carcinoma.  Neumann  gives  as  the  cause  of  this 
that  sarcomata  have  less  tendency  to  open  into  the  pelvis  than  carcino- 
mata.  Hemorrhage  rarely  occurs  in  the  beginning,  then  ceases,  then 
recurs  toward  the  end;  still  more  rarely  does  it  occur  toward  the  end 
and  not  in  the  beginning.  Albuminuria  is  seen  sometimes  independent 
of  hematuria.  The  presence  of  pieces  of  tumor  in  the  urine  is  not  a 
very  valuable  diagnostic  sign,  because  they  can  seldom  be  found.  The 
mistake  that  I  made  here  from  the  cells  which  I  thought  to  be  sarcoma 
is  one  that  Rosenstein  has  pointed  out.  Small  dislodged  pieces  of  sur- 
face epithelium  from  the  pelvis  of  the  kidney,  with  its  club-shaped  cells, 
may  look  like  and  be  mistaken  for  sarcoma.  A  safer  method  of  diag- 
nosis is  to  make  an  exploratory  aspiration  from  within  the  tumor  and 
get  out  a  little  piece  of  tissue  in  the  hypodermic  syringe,  which  will 
often  give  "a  piece  large  enough  for  diagnosis.  Pain  is  often  absent. 
When  present,  besides  having  its  seat  in  the  region  of  the  kidney,  it 
radiates  toward  the  ribs  and  down  the  femur.  Pain  is  not  only  com- 
monly absent,  but  it  is  not  characteristic  of  malignant  tumors,  as  com- 
pared with  an  inflammatory  condition  of  the  same  region.  The  diag- 
nosis between  sarcoma  and  carcinoma  is  an  ideal  one,  as  the  treatment 
is  the  same.  No  symptoms  exist  to  make  such  a  diagnosis  outside  of 
anatomic  means. 

As  to  the  treatment  by  extirpation,  it  was  said  by  Gross  that  the 
results  are  so  miserable  that  extirpation  of  the  carcinomatous  kidney 
should  be  entirely  given  up.  Sarcomata  in  children  should  not  be  ex- 
tirpated, and  the  only  malignant  tumors  of  the  kidney  where  extirpa- 
tion should  be  permitted  are  sarcomata  in  adults,  especially  in  women, 
and  more  especially  in  floating  kidney.  It  is  possible  that  when  an 
earlier  diagnosis  can  be  made,  earlier  operation  may  make  the  prog- 
nosis better.  The  majority  of  surgeons,  in  Germany  at  least,  believe 
that  this  will  be  so.  The  arguments  in  favor  of  operation  are  that  the 
disease  is  usually  unilateral,  both  kidneys  being  diseased  in  only  10  per 
cent,  of  the  cases  (Wagner),  and,  further,  that  the  relatively  benignant 
forms  have  a  slow  growth  and  late  metastasis.  Rohrer,  in  115  cases, 
found  none  in  which  the  peripheral  lymph-glands  were  invaded. 

The  prognosis  of  extirpation  is  grave  in  young  children  who  have 
slight  power  of  resistance  against  extensive  operations,  with  great  loss 
of  blood;  the  prognosis  is  also  grave  when  the  operation  is  performed  so 
late  that  the  patient  is  already  cachectic.  Gross  collected  49  cases  of 
nephrectomy  for  carcinoma  or  sarcoma:  30  died  during  or  shortly  after 
the  operation;  of  the  remaining  19,  10  died  within  a  few  months  from 
continuance  of  the  growth,  and  6,  all  of  which  were  cases  of  carcinonia  m 
adults,  lived  only  from  one  and  a  half  to  five  years.     The  prognosis  of 
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the  operation  was  most  grave  in  children:  of  16  children,  9  died  from  the 
operation,  4  shortly  after,  and  3  were  not  afterward  heard  from. 

As  to  the  method  of  operating :  Laparotomy  is  more  dangerous  than 
lumbar  extirpation,  the  respective  percentage  of  mortality  being  as 
64  is  to  45.  Consequently,  the  lumbar  operation  should  be  always 
preferred  when  the  size  of  the  tumor  will  permit.  The  longitudinal  or 
oblique  incision  gives  too  little  space,  therefore  a  T-shaped  incision  is 
preferable.  Von  Bergmann  has  recently  proposed  an  interior  oblique 
incision,  the  same  as  for  ligation  of  the  aorta  and  common  iliac,  pushing 
the  peritoneum  inward  from  the  anterior  surface  of  the  tumor. 
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